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JOINT SESSION 


PRESIDENTS ADDRESS. 
Joun FF. BARNHILL, M.D., 
INDIANAPOLIS. 


[ wish to speak brictly of appreciation, gratitude and anticipa- 
tion 

[| appreciate greatly the honor you have conferred upon me 
by electing me president of this, the greatest association of its 
kind in the world. [ wish also to express my very sincere appre 
ciation of the work of the secretaries during the past year in 
preparation of the program of this session. (ne not intimately 
connected with a labor so far reaching and highly specialized can 
have no adequate conception of the effort required to provide a 
balanced collection of scientific papers and an adequate instruc 
tional course. 

Not only is much work required, but it is work of a kind that 
can be well done only by those having a wide acquaintance with 
our members and an experience which leads to anticipation of 
their wants. I can truthfully repeat now what other presidents 
have said, that the Academy is fortunate in having the services 
of such secretaries as Wherry, Benedict, Myers, Gradle and 
Mullin. May it be able long to keep them, 

[ wish further to express my appreciation of the committees 
here in Indiana. Because of their complete, harmonious and 
effective organization and their unceasing efforts throughout the 
entire year, the complicated machinery of our local affairs 1s 
now ready to function perfectly. 

Speaking in another sense, I appreciate very keenly my privi- 
lege of association with eminent ophthalmologists and otolaryn 
gologists during my professional career: with those who have 
passed on; those of mature experience of the present, and those 
with the enthusiasm of youth who have more recently pledged 
to the Academy the best that is in them. Looking backward over 
a period that includes the whole life of this association, I have 
the feeling which every member no doubt shares, that one cannot 
attend these sessions without carrying away something that will 


wake him a better doctor and a better man: something of an intan- 
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gible nature, something akin to inspiration, which enables him 
to improve his status, to extricate himself from ruts and to work 
with greater zeal. 

Limiting this influence to just a few leaders who have passed 
from us in recent months, is it not true that cach of us owes a 
debt of gratitude to association with such fine spirits and untiring 
workers as Ross Hall Skillern, Derrick T. Vail, Clyde C. Lynch 
and Joseph A. Stucky? Would not each of us be poorer had we 
never felt the warmth of their hands or listened to their words 
of wisdom? | have sometimes been asked, “Does it pay to leave 
one’s work and attend meetings of the \cademy 7?” Think what 
you have received from men like those | have just mentioned, 
and then each answer the question for himself. 

That friendship has a value greater than material things is a 
universal belief. My last communication from Joe Stucky was 
filled with this sentiment. To have and to hold it often requires 
thought and sacrifice. It has been said that friendship is a senti 
ment more binding even than a king’s command, Its cultivation 
along with the sciences is, therefore, a studied aim of the 
Academy. 

I am sure you share with me a feeling of deep appreciation 
and gratitude for those far-seeing men who founded this Acad 
emy. Some of them are here today where they may behold the 
giant oak which has grown from the acorn they planted in 1895. 
Among these founders none is deserving of greater honor than 
Doctor Hal Foster, who as secretary gave his best efforts to the 
enterprise until stability was assured. 

We appreciate the honors that have come to certain members 
of the Academy. Three presidents of the American Medical 
Association have been chosen from our ranks. First, George E 
DeSchweinitz, eminent ophthalmologist, Later, Wendell C. Phil- 
lips, leader in otolaryngology, and this year the honor has fallen 
to one of America’s best known otolaryngologists, E. H. Carey, 
of Dallas. These selections prove the exalted position of our 
specialties and the worth and character of our membership. 

In great measure the Academy is a younger members’ society. 
It was intended to be so. To it junior members bring youthful 
enthusiasm and modern laboratory training in exchange for the 


clinical wisdom of those more mature in practice. I know of no 
other important group of specialists in which this arrangement 
is better balanced or more helpful, and I anticipate an even 
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stronger tendency in future to give youth its greatest oppor 
tunity. 

It is not my purpose to discuss recent notable advances in 
medicine. Merely to mention these would require much time 
Phere has been one recent discovery, however, which merits at 
tention, since it probably touches closely the greatest problems o} 
otolaryngology, 

| refer to the experiments of Nendall, who seems to have 
proved that bacteria really exist in a filterable as well as a visible 
form. If this be true, it is likely that the filterable form is. the 
one responsible for common colds It has been long suspected 
that a filterable virus or an invisible bacteria is the causativ 
agent. Hope is stimulated by the discovery of Kendall that sp 
cific measures may soon be available for combating the common 
cold—undoubtedly the most prevalent and malignant enemy of 
mankind 

It would be difficult to predict with any degree of certainty 
what medicine, even in the near future, will be like. Any guess 
would be a hazard. [:verything is moving with such incredible 
speed, and toward such nebulous ends, that one wonders what 
the professional problems of our immediate successors may be. 
We can only believe they will be different, perhaps almost wholly 
different. It could not be otherwise in an epoch when it is possi 
ble for a single factory to make complete more than one automo- 
bile at each tick of the watch; when one may see and converse 
with friends in distant places; when the traveler may breaktast 
in London, lunch in Berlin, transact business in Paris and return 
again to London on the same day for dinner. Or when one may 
circumaviate the globe in an actual flying time of but little 
more than one hundred hours and when, it is predicted, man in 
some demon-speed machine may soon race at pleasure with the 
sun and outdistance it in flight. 

\s a result of these possibilities, it is not unreasonable to an 
ticipate startling changes in the practice of our specialties. New 
diseases born in the clouds or miles above the clouds—diseases 
wholly incident to swift flight and residence in strange and 
wholly new environments, made available through aviation, will 
require study and treatment. The Academy, sensing new de- 
mands in practice, is wisely devoting a whole period of the pres 
ent session to aviation problems. This movement undoubtedly is 


in step with progress, 
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Another period has been set aside for discussion of the prob- 
lems of both graduate and undergraduate teaching. This forward 
looking movement should interest every teacher and should result 


in better instruction and a better standard. 


A question of importance before all American societies devoted 
to otolaryngology is that of a library. None of our organizations 
has any collection of books worthy of mention. It is proposed 
that all combine to create one central library commensurate with 
the importance and dignity of our profession. It is the hop 
that ophthalmologists may join in the movement. | recommend 
that the Academy appoint one of its members to confer with others 
already appointed by other societies for the purpose of working 


out a plan. 


| wish to commend the determination of certain universities to 
establish complete and adequate schools for teaching otolaryn 
gology. It seems probable that Harvard, Pennsylvania, Washing 
ton and perhaps other universities soon will surpass all institutions 
of Europe in facilities and men for teaching these subjects 
There is now no more necessity to leave America to study oto 
laryngology or ophthalmology than there would be to buy steel 
rails or automobiles. I anticipate the Academy will back and 


encourage these enterprises with all its power and influence 


The American Boards of Ophthalmology and Otolaryngology 
have done a notable work. It is not probable that the magnitude 
of what they have accomplished, and the influence they have had 
in creating respectable American standards are yet fully realized 
It must be clear, however, that the time has already arrived when, 
to have proper standing and respectability in our specialties, the 
practitioner must have passed these boards. Holding their ce: 
tificates gives the public assurance and the doctor confidence. 
Those not certificated will find they must practice under a handi 
cap for, while there is no law to compel anyone to take an exami 


nation, public opinion will soon be stronger than any legal statute. 


Medicine today leads other learned professions. While none 
would wish to make invidious comparisons, or would rejoice at 
the arrested progress of another, it is human to take pride in 
our own achievements. While the machinery of justice seems 
seriously crippled, and the profession of law lags a century 


behind, medicine, through the untiring energy of its devotees 


in laboratory and clinic, has climbed to enviable heights. 
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When the American army overran New Mexico in 1846, fires 
which had not been allowed to go out in centuries were found 
burning in captured villages. These were emblematic of a civil 
ation, each generation conceiving it a duty to create a brighter 
flat e. 
this \cademy maintains a torch which wa 


In a similar sens 
lighted by Hal Foster and his little band, and has been kept burn 
ever since Phose who hehted it and those who have kept 


pass it on to other hands. Iaith in the youth 


it ablaze vill soon 


of this and future generations vives assurance that the torch will 


he safe and the flame vill do kept burning 
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SYMPOSTUM ON MALIGNANT DISIASES 


MALIGNANT DISEASES OF THE NOSE AND NASAI 
ACCESSORY SINUSES 


losEru C. Beck, M. D., 


The Program Committee undoubtedly had a certain object im 
mind when selecting this symposium of malignant disease in such 
a small area and distributing it among three essavists, one of whom 
was to confine himself to malignant disease about the nose and 
nasal accessory sinuses, the other about the nasopharynx, and 
the third about the orbit. 


This presentation will deal with the neoplasms of the nose and 


borne in mind that it will be 


nasal accessory sinuses. It must be 
somewhat difficult to sharply limit the discussion to this region, 
as undoubtedly neoplasms having their origin in the nose or nasal 
accessory sinus may, by their progression invade the orbit o1 
nasopharynx. 

It should also be brought out at this time that the discussion 
will be brief and that details will be, to a more or less degree, 
omitted, as the time allotted to the dicussion is very short. It 
might be well to open this subject by presenting and discussing 
a series of histopathologic specimens of various neoplasms that 
are commonly observed about the nose and nasal accessory 
sinuses.* 

The first type of neoplasms to be discussed are various so 
called precancerous entities. These are, in the main, nonmalignant 
pathologic conditions, which very frequently form a substratum 
upon which a malignancy is grafted. (ne of the very common 
ones is rhinophyma, a pathologic state that is not in itself malig 
nant but very frequently undergoes malignant degeneration, due 
to the ingrowth and proliferation of epithelium in the pathologic 
overgrowth of the glandular tissue of the skin of the nose 


*Forty illustrations were shown on tlfe screen, and an cxample of one 
is shown in Fig. 1. 
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Paraffinom: Paraffinoma of the skin about the nose and face, 
due to the injection of paraffin for cosmetic purposes, is anothet 
benign condition that may at times assume malignant character 
stics. Most frequently the type of malignancy that follows 1s of 
a sarcomatous nature, due to the fact that the irritation is in the 
connective tissue rather than the epithelium. 

Various other | enlen conditions were « x hibite d upon the screen 


showing their histological characteristics, upon which a malig 


ancroid.—One of the most important common dermal lesions 
of a malignant nature is the cancroid, (ig. 1.)  Microscopi 


study will s 


through and invaded by epithelial cells. The malignant nature 


how that the basement membrane has been broken 


if these cells is well shown by the fact that they vary in size 


and shape and also in their staining characteristics. (ne may 


so note the presence of numerous mitotic figures. Careful ex 
mination of the section will show that in the periphery of the 
lesions there 1s oTcal deal of fil TOsts, and that this fibrosis, Th 
a manner of peal ny, hokes off th Iw phatics oft the skin and 
iccounts he ery sl read « necro. S1IOS 

he histologic appearance that 1s exhibited by a cancroid 1s 


of practical importance, as it is a matter of common knowledge 
that this type of lesion responds very favorably to radium treat 

ent. In other words, this 1s what is known as a radiosensitive 
erowth. It is well known that as many as 90 per cent of the 
malignancies of this type can be permanently cured by early irra 
diation alone 

\t this time a discussion of the value of the microscopic study 
of the neoplasm in relation to the diagnosis, course, prognosis and 
treatment of the disease, 1s in order, It 1s only since the recent 
collaboration of both the pathologist and the radio histologist 
that one has been able to gain some information regarding the 
value of the minute picture of the neoplasm as regards the course 
that the disease pursues and its response to therapy. It has been 
found that cellular types of neoplasms, which clinically are so 
highly malignant, and metastasis so readily and extensively are 
very frequently the most radiosensitive, lor instance, it has been 
found that neoplasms that are embryonal in character, so-called 
anaplastic lesions, that are highly cellular, and show no tendency 
towards adult structure, are the ones. that are most easily influ 


enced by radio therapy, whether radium or X-ray. And yet, it 
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is also peculiar that the lesions that show a tendency towards 
adult characteristics—for instance, the acanthotic lesions of a 
squamous cell carcinoma, that show pearl formations and regular 
pavement-like tissue structure—respond very poorly to irradia 
tion. These are best handled by extensive surgical destruction 

Cellular sarcomas, such as small round cell sarcomata and 
lymphosarcomata, respond very readily to irradiation. On the 
other hand, fibrosarcomata, carcinomata having a desmoplastic 
reaction or fibrous infiltration, respond poorly, even to large doses 
of radium or X-ray. It should also be stated that while the 
Broder classification of the degree of malignancy is a worth-whil 
study, vet in clinical practice we have been unable to find any 
correlation between the classification as given by him and_ the 
actual clinical manifestations of the disease 

Biopsy.—The question of biopsy is a very important one 
Biopsy in the nose, throat and pharynx is comparatively easy, as 
the neoplasm, as a rule, is accessible. One should remove a suf 
ficient amount of tissue in order to enable the pathologist to 
make a good preparation so that it can be easily studied. The 
question of metastasis after biopsy is, of course, a vital one, but 
we feel, as does Dr, Jaffee of the County Hospital in Chicago, 
who said, “A biopsy performed with a minimum of trauma, using 
a cold sharp blade, has very little influence on metastasis.” 
However, in order to safeguard any such occurrence, we have 
been insistent in telling our patients that should the return of the 
microscopic section be reported as a malignancy, then we advo 
cate immediate surgical or radiological intervention. 

We have come more and more to the point of view held by 
Dr. New, namely, performing a biopsy on the operating table, 
getting the report of the frozen section and then proceeding 
immediately with radiation, or surgery if it is found necessary. 
The biopsy, however, must be carefully guarded from the mo 
ment it is removed from the operating room until it has under 
gone the technical treatment by the technician. On rare occa 
sions biopsy material has unfortunately been exchanged and a 
wrong diagnosis returned to the surgeon. Such carelessness is 
to be deprecated, but unfortunately, as has been stated by Dr 
sloodgood, it has occurred in a few instances. 

The gross diagnosis of a malignancy of the nose and nasal 


accessory sinuses, as a rule, is not at all difficult. The lesion is 


there, available for inspection, and even palpable with a probe. 
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Ilowever, one must always bear in mind that the clinical differ 
entiation between the various granulomata may at times be not 


only difficult but also impossible. 


We have assumed the dictum that whenever a malignancy is 
diagnosed or even suspected, a biopsy is always imperative as a 
confirmatory measure. (ne may have other signs and symptoms 
to aid in the establishment of the diagnosis. The X-ray showing 
peculiar types of encroachment upon the bones of the face, aided 
by the use of radiopaque oils, may frequently be of help. Such 
confirmatory evidence as enlarged glands in the neck and the 
presence of cachexia may also be of assistance. It should be once 
more reiterated that the diagnosis most frequently rests upon 
the biopsy and study of the histologic section. The gross pathol 
ogy of these various conditions is, of course, best studied either 
on the patient at the time of examination, in the operating room 
and at times only possible at postmortem 


Phere is herewith appended a table of malignant disease about 


the nose and nasal accessory sinuses. (Fig. 2) as observed by us. 





Phis is only a partial list of patients actually seen and refer only to 





those of which we have a compleet clinical record and, as a rule, 
some photographic evidence—for instance, photographs of pa 
tients showing evidence of gross involvement, the progress, as 
well as the gross specimens, were shown on the screen. An ex 


ample of such illustration is shown in Figs, 3, 4 and 5 


\lany other cases seen in clinical practice at the County Hos- 
pital and in consultation, of which no records are available, are, 
if course, not listed. 

Prognosis.—The prognosis of malignant disease about the nose 
and nasal accessory sinuses is not a very happy one. [ven with 
our modern means of attack, namely, the use of the electro 
thermic methods of surgery, aided and abetted by the use of 
radium and X-ray, our percentage of cure leaves a great deal 
to be wished for. The fact that the anatomic situation unfor 
tunately is in close proximity to vital structures and also that 
hone is so frequently involved, accounts for this very sorry spec- 
tacle that the medical profession has to offer the laity. In con 
trast to this loc nny picture one should consider that about 90 per 
cent of the skin epitheliomas, whether basal or squamous cell in 
nature, respond, as a rule, providing the lesion is seen early, to 


irradiation. 
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lreatment.—The treatment of malignancies about the regions 
under discussion will, of course, vary with the histopathologic 
nature of the disease. Those highly cellular anaplastic, embryonic 
types of tumors that tend to metastasis so quickly, as a rule re 
spond poorly to our surgical attempts, and it is in these cases 
that we may expect something in the future from the use of 
radium and X-ray. The relatively benign lesions, as shown by 
histopathology, may at some time respond to surgical intet 
vention. 

Surgery.—There have been several types of surgical approach 
to malignancies about the nose and nasal accessory sinuses advo 
cated. One of the most common and most popular ts the Moure 
operation (Fig. 6) or the Denker operation (Fig. 7). In the 
latter the exploration and resection is performed under the lip 
In lesions that involve the ethmoid and frontal, the modified 
Lynch operation that permits a radical procedure without too 
much deformity is advocated, in contradistinction to the Preysing 
operation (Fig. 8), which however, gives a wider exposure. The 
oldest, and, of course, most common procedure that has been 
utilized to attack malignancy of the upper jaw has been the 
Kocher (Fig. 9) resection of the superior maxilla. With all of 
these operative measures, it is well to utilize X-ray or radium both 
as a preoperative and postoperative adjunct, 

Surgical Diathermia.—The discussion of surgical treatment of 
malignancy about the nose and nasal accessory sinuses would, 
of course, be incomplete without some reference to clectrothermic 
methods. We have been well satisfied by the use of the diathermic 
cutting current in performing our dissections. In addition to 
that, we use the coagulating current. In the first place, we employ 
it to throw a cofferdam of coagulation about the periphery of the 
growth if it can possibly be performed. We insert the coagulat 
ing needle into the uninvaded tissue at some distance from the 
edge of the advancing lesion and coagulate a regular circumscrib 
ing fence about it. Following this the tumor itself may be scooped 
out by using the cutting loop, or the tumor itself may be coagu 
lated by using the various button or needle electrodes (lig. 10) 
and then resort to the use of a curette to remove the débris. By 
utilizing these few technical procedures the entire visible portion 
of the growth may be removed. At the termination of the opera 
tion or some time after the reaction has subsided we frequently 


employ a large amount of radium. In the use of electrothermic 
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methods we would like to refer to a new combined apparatus 
(lig. 11) that enables one to employ both the cutting and the 
coagulating curreit at one time. There are several other features 
of this apparatus that are noteworthy in the advance of the 
te chnique, and in this | refer to the sterilizable electrodes, the con 
necting cords, and also to the sterilizable knob that permits the 
regulation of the current by the operator himself to suit his imme 


4 . } 
li 1) ais 


Radiun he use of radium is a very important advance in 
the treatment of malignancy. great deal of progress has been 
made in this, not only in the technic of the use of the radium 
hut also in the study of the relation between the histological 
structure of a tumor and its response to irradiation, You are 
all familiar with surface contact and interstitial use of radium 


(| 


of calling your attention to a new advance in the technic ot 


vy. 12-\, Band ©), but | would like to take this opportunity 
radium therapy, namely, teleo-radium therapy or teleo-Currie 
therapy (Fig. 13), as it is called in Europe. In this new technical 
advance, one utilizes the so-called radium bomb or cannon. (lig. 
13-13.) A large amount of radium, up to four grams, is intro 
duced into a heavy lead container ( Fig. 13-13), and the rays from 
this tremendous amount of radium are permitted to act upon a 
tumor at some distance from the skin. One may utilize the ray 
in exactly the same manner as the X-ray therapist, namely, by 
employing several portals of entry about the skin, all the rays of 
which are focused upon the tumor lying beneath ( Fig. 13-C and 
12-1.) Thus one can see that the tumor itself receives a tre 
mendous dose of radium ( Fig. 13-F), and the overlying skin only 
has small individual doses given at the various portals of entry. 
(Fig. 13-D.) Various technical methods are employed by which 
the radium is centered exactly upon the growth. (Fig. 13-A), 
and the best results obtained. If one will spend any time perusing 
the literature emanating from the Radium-Ilemmet in Stockholm 
and from the Regaud Clinic in Paris, as well as the various 
radium centers in this country, he will be surprised at the rapid 
progress being made and the results obtained by the use of radium 
in the treatment of malignant disease. 

X-Ray.—There have also been several technical advances made 
in the use of X-ray therapy in the treatment of malignant disease. 
| have specific reference to the use of the new 900,000 volt X-ray 


tube (Fig. 14), just perfected by Dr. Coolidge, which has been 








| 
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installed at the Memorial Institute in New York. This appara 
tus at the present time is in the experimental stage and will |x 
utilized in the treatment of malignant disease at that institution 
Llowever, physically speaking, the action of these X-rays undet 
the high voltage tension of 900,000 volts, cannot approach that 
of gamma irradiation from radium. In order to produce a ray 
energy that is comparable to the gamma ray emitted by radium 
one may have to utilize three and one-half million to four and 
one-half million volts, and as yet these technical difficulties are 
apparently insurmountable, but probably not for long. The cost 
to install such a highly complicated apparatus and the large pet 
sonnel will not, | fear, permit this method of treatment of malig 
nant disease to become very popular. In all probability the tend 
ency will be toward the employment of more and larger doses 
of radium, although one must be cautious in predicting what thi 


future will hold in store. 


The type of deep X-ray therapy that we have employed on the 
cases we have shown you here today has been of an entirely differ 
ent form from that mentioned of the extremely powerful machine 
that is still in the experimental stage. At the beginning of our 
experience the voltage was not any higher than about 180,000 
volts. At the present time the apparatus that we are showing you 
(Fig. 15) is of a much higher voltage, 300,000 volts, and with 
it some very good results are recorded. Tlowever, thus far we 
have had no great benefit in using it on malignancies deep below 


the skin. 


In conclusion, it must be emphasized that no one certain definite 
ty pe of surgical operation, such as the Caldwell-Luc, or the Moure, 
or the Killian, is ever employed in the classical manner, but must 
be modified to suit the individual case as it occurs. [t should also 
be stressed that in this region particularly, and with the use of 
electrothermic methods of destruction of the neoplasm, the ques 
tion of hemostasis is of greatest importance. lor that reason, in 
an attack on a neoplasm of any considerable size, we have always 
deemed it a precautionary measure to prophylactically ligate the 
carotid artery, most frequently the external, but under the stress 
of obscured anatomy within the neck due to secondary involve 


ment, the common carotid has had to be ligated instead. 


There are a number of other factors of importance that 


must also be stated. This is particularly true in inoperable cases 
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MIXED OR NON-DIFFERENTIATED CELL SARCOMA, HIGH 


LY PIGMENTED, OF NOSE AND NASAL ACCESSORY 


SINUSES COMPLICATED BY EXTENSION IN ALL 
DIRECTIONS, INCLUDING GENERALIZED 
METASTASIS 





PARTIAL LIST OF NEOPLASMS OF THE NOSk AND NAS 


ACCESSORY SINUSES 
co 
Rhinophyma 
Rhinophyma vVerricos: 
Nevus angiomitosus 
Adenoma 
Cystadenoma 
Parafinoma 
Hemangioma 
Lymphangioma 
Fibromyxoma (not nasa! pol-pi) 
Fibrochondroma 
(osteoma 
Papilloma 
Epithelioma 
Cylindroma 
Sarcoma 
Chloroma 
Plasmacytoma 
Cholesteatoma 
Rhinoscleroma 
Tuberculoma 
Syphiloma 
Mucocystom: 
Teratoma 
Adamantinoma 
Dentigerous cyst 
Meningo and encephalocele 
Dermoid cyst 
Endothelioma 


Total 
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later Beginning recurre e with growth 


filling in of the fistula 





greate 


tire 
ing 
ray 


r 


One 


progress 


left side of 


radium 


therapy, sa 


Fig 


ing 


9 


Two 


subsiding 


needles il 


week la 


the nose 


me dose as Fig. 


weeks later: 


blocking the ¢ 


JOSEPH C 


ter, still 


swell- 


] 


> 
, 


F 


still some 


ECK 


ig. 19 


Front 


swelling 


\ 


1 














Be. 


MALIGNANT 


me 


by 


DISEASES 


Fig. 14 Masses removy 
cavity by radio knife and 
iining cavity thoroughly 
electrocoagulation. 





ed from 


the 


treate 


l 


31 








JOSEPH C. BECK 


uw 
fo 





Fig. 15 Immediate placement Fig. 16. Approximately one weel 
of obturator to rid it feeding later rapid recurrence < wing 
speect ind prevention of reinfec growtl protruding from t 
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Fig. 17. Same, front view, show- Fig. 18. Masses removed at re 
operation by curetage and subse- 


ing extensive growth on the face 
quent electrocoagulation 


Complete nose block on left side 
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Fig. 35 Teleo-Radium therapy apparatus Radium 
I 





PHIL 


P ' 
| ( s\ ic | 
2 2 } 
iti 1) of thre 
] 
Lt l ( | 
im I 
} | 
Oo) ( | 
i } 
i ( ' 
erro 1 te et 
1 
hiorh] 9 
WY’ ti 
( a ee { ( 


anad fitt I ( n | 
Il 1 
a Cel ‘ 
hnalenan Lune 
( cl 1m «WT ( 1) 1 
DD ed con ctel 
sified as |] yhosat 
1 7 
Tet 1)! epithe ( 
1 ; 
Cl Claorie Cl 1 
hn | realit s(jula ( 
Phe symptoms o 
pharvn are produce 
cranial nerves in t 


bizarre, and may le 


cent of the nasoph 


toms generally re 


l'rom 


Clinic, Roel 


rerre 


\] 


usual 


11¢ 
e re 
‘ ite 
A : 
I 
+] 
ents 
cre 
ind fitt 
ints 
nvea 
rh] 
ome cases 
s dis 
| clas 
womas, and 
is, as has 
1 ; . 
l LLLCT to 
nx and 


varied and 


wut 50 
symp 


that is, 


he Mayo 








Sati Ate sale = 





40 GORDON L. NEW 


nasal obstruction or bleeding. The first symptom noted by 42 per 
cent of the patients was an enlarged cervical lymph node. Epi 
theliomas usually produce neurologic symptoms or cervical meta 
stasis as the primary symptom, whereas lymphosarcomas, owing 
to their tendency to grow large, may produce nasal obstruction 


as an early symptom. 


Of the 194 cases of malignant tumors of the nasopharynx and 
pharynx, 154 were highly malignant epitheliomas and forty were 
lymphosarcomas. Sixty-one patients (31.4 per cent) had paraly 
sis of one or more cranial nerves. This complication was more 
commonly associated with epitheliomas in which there were 36.3 
per cent involvement of the nervous system than with the lympho 


sarcomas, in which there were 12.5 per cent involvement. 


Although the average duration of symptoms in these cases was 
fifteen and nine-tenths months, the condition was rarely correctly 
diagnosed. Usually more than one nerve was involved. In th 
sixty-one cases 172 nerves were paralyzed (2.81 per cent for 
each patient). In six cases from five to eight nerves were para 
lyzed. In three other cases nine nerves were palsied and in on 
case the frontal lobe had been invaded; this condition is unusual, 


as the nerves are generally involved after they leave the cranium. 


Any of the cranial nerves or the cervical sympathetic nerve 
may be affected. The nerves infrequently affected are the first 
second, seventh and eighth, although disturbances of the ear, such 
as tinnitus or an obstructive type of deafness, are common as a 
result of obstruction or invasion of the eustachian tube. The in 
volvement in order of frequency occurs as follows: The sixth, 
fifth and ninth nerves, the nerves in the jugular foramen, and the 
tenth and twelfth and sympathetic nerves. In a large percentage 
of cases the involvement is of the fifth and the sixth nerves and 
those of the jugular foramen. The sixth nerve was paralyzed in 
thirty-eight cases. The fifth nerve was paralyzed in thirty cases 
and the ninth nerve in twenty-four. The cervical sympatheti 
nerve was involved in four cases, as manifested by Horner's syn 
drome; therefore, the significant early symptoms of malignant 
tumors of the nasopharynx are diplopia, facial pain and disturb 
ances in swallowing. 

In two cases the cranial nerves were affected bilaterally. In 
one of these both nerves were paralyzed and in the other the left 


third, fourth and sixth nerves on the left, and the ninth, tenth, 
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eleyve 1 es on ioht. ball 
occurred en onl two nerves were affected the involvement 
vas illy of the fitth, sixth and ninth nerves. 

Phe diagnosis of malignant tumors of the nasopharynx and 
hharya isually difficult, and only very careful examination 
i] disclose the condition \ patient recently observed ith 
pical pare smal trifacial neuralgia of four months’ duration 
is referred for a rad ganghon operation. This case is illus 
rative e difficulties encountered. The patient stated that 
vefore the onset the “quick” pains there as numbness of the 
Ow as tom suggestive of involvement by tumor rathe 

tl { ical trifacial neuralgia, but nasal or nasopharvngeal 
. toms were not present. On « ination he nasopharyn 
is ( hie ma s found, and secondary involvement of the 
CASS l i] o]io1 prod CC the t ) il svt ( ce I 1a 
j 
Ii aivla 
e ditheulty ecognizing the conditios shown by the 
t that IS5 operations had been performed r the lef of 
: te of 194 patients with malignant lesions of the naso 
pharvi revious to their admission to the cli Phe most con 
1 Ingle Operation is tonsillectom this is ( ormed in 
thirtv-nine cases, The largest number of operations was on thi 

e, hich there ere fiftv-six, which included operations on 

the maxillary sinuses and removal of polypi, turbinates, septums 
and so forth. The mastoid was operated on, myringotomy was 
lone repeated and alcohol was injected for trifacial neuralgia 
n several cases. Cervical lymph nodes were operated on in thirty 
three ises and teeth ere extracted in twenty c SCS 

Che symptoms depend on the site of the lesion. Any neurologic 

involvement, from external rectus palsy to a complete jugular 
foramen syndrome with involvement of the ninth, tenth, eleventh 


and twelfth nerves, 


indication of the growth. 


most often 
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TREATMENT. 


In the selection of patients for treatment of highly malignant 
lesions of the nasopharynx and pharynx, the type of lesion, the 
site and extent of the primary lesion, the presence of cervical 
metastasis or intracranial extension are important. The duration 
of the disease and the amount of previous treatment are also 
determining factors. It is essential that the patient should be able 
to return for repeated observation; otherwise, as a rule, little 
can be accomplished. For this reason, it is much better if they 
can be taken care of at home or near home. 

If selected treatment is carried out there should be a reason 
able chance of its benefiting the patient. In observing the effect 
of palliative treatment on the prolongation of life, it is found 
that patients who received one or two palliative treatments did not 
live longer than those who were not treated. The average life 
of patients receiving palliative treatment was six and nine-tenths 


months, and those not receiving treatment, five and eight-tenths 


months ; about 28 per cent of the patients were treated. The most 
favorable lesions were the Ivinphosarcomas, of which about 40 
per cent were treat dl 

Patients with highly malignant tumors of the nasopharynx were 
treated by the application of deep roentgen ravs externally over 
the neck, and radium applied directly to the primary lesion. The 
highly malignant tumors of the pharynx, other than the small 
lesions which could be removed with surgical diathermy, were 
treated in a similar manner, sometimes with radium points, needles 
or seeds directly into the local lesion and deep roentgen rays 
externally over the neck. In the low grade lesions, which are not 
considered in this paper, cautery excision or diathermy of thi 
local lesions and removal of cervical glands of the neck give the 
best results. No doubt some of the poor results obtained in the 
past in treating such lesions have been due to lack of care in select 
ing cases and in not grading the lesions microscopically, to aid in 
determining the treatment. The high grade lesions are more 


radiosensitive and surgical treatment is of no value in this group 
RESULTS. 


Although tumors of the nasopharynx and pharynx are of par 
ticular interest from a diagnostic standpoint, the results from 


treatment present certain points of interest (tabulation). Treat 


ment of these highly malignant tumors usually relieves the patient 
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s the size of the tumor: sometimes the tumor 


glands m the neck disappear completely. Many 


) return to their occupation, and with repeated 


mtinue im this manner for several vears 


length of lite of the patients who received treat 


was thirtv-four and four-tenths months. One 


1 


inetv-four months and four patients lived an 


itv-five and five-tenths months. The patients who 


atment lived an average of six and eight-tenths 
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ncealed tumors, including thos the erve, all of which 
SOOTK ir later nd ‘ ophthal \tter Ol ill e drawn 
Ore { la | t in! 11 ] h the e-eXxisting struc 
‘ ( o the presence of tumors rather than to the 1 orphol- 
c the tumors themselves, concerning which so much has been 
itter Phe theme is presented in the form of clinical cases 
that have yielded anatomical material for stud 1 tumors are 
ed ( Yo certall ecull tics s toll s 
{srou] Lulors pl du MWly marked inflan Matory reaction 
| +] 
a) Careinoma No other malignanc growth in the orbit 1s 
ke to produce so much irritation in the structures invaded. 


the propagating tumor cells, apparently by the toxicity of 


1 


their metabolism, are commonly preceded by a lympho 


cytic infiltration in the adjacent. tissues Phe result is. that 
mands and anes of connective tissue, scirrhus, are formed 
vhich impede the advance of the tumor. It is striking 
that the muscles, after the fashion of more highly organized 


structures, offer little ressitance. In fact, the fibers usually atro- 
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phy in advance of the carcinoma and in this way they are re 
placed, so that the function of a muscle may be disturbed out of 
proportion to the size of the area involved. The propensity of 
carcinoma to bring about the production of scirrhus has consid 
erable clinical bearing. On account of the contraction of the 
newly formed connective tissue, the eveball may be drawn to one 
side and fixed to the wall of the orbit. This is observed im in 
stances of ulcus rodens of the lid, in old people, when the growth 
has broken through into the loose tissues of the orbit. In fact, 
one of the great dangers of surface tumors, on the lds and on 
the limbus, is their tendency to invade the underlying, more areo 


lar tissues, thus becoming retrobulbat 





Fig. 1. Epithelioma of the limbus showing inflammatory pertoration of 
the sclera 


\n instructive example of malignancy and inflammation gomy 
hand in hand is shown ina case of epithelioma of the limbus (lig 
1), which has extended into the retrobulbar space. Its borders 
are everywhere outlined by heavy lymphocytic infiltration, and 
throughout the formation there are bands of newly formed con 
nective tissue. t one point near the ora serrata the inflamma 
tion assumed a purulent intensity and destroyed the sclera. 
Through the opening thus formed tumor cells are about to enter 


from the orbit into the globe. 
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(b) Cylindroma his tumor is said to originate in the laeri 
mal gland, or in glandular tissue misplaced in the orbit and not 
in touch vith the eland ( vlindre Miata belong to the concealed 
tumors in the strict sense Phey resemble basal cell carcinoma 
not only structurally but in the atter of production of scirrhus. 
(ylindromata appear not to be so irritating as carcinomata be 
Cause, according to thre preparatior the are not marked by Si) 
much lymphocytic infiltration. In both t ns the seirrhous ele 

















ment may predominate. Pheretore the exophthalmos resulting 


from these tumors is hkely to progress slowly, and on account of 


the contraction of the scirrhus it is not apt to attain a very pro 
nounced degree Phe indentation of the sclera coincident with 


the exophthalmos should proceed at a correspondingly gradual 
rate, being indicated by changes of refraction. Glaucoma is a 
feature of proptosed eyes of long standing, probably due to inter- 


ference with the venous outflow \n instance of this is shown 
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in a case of cylindroma (Fig. 2) in which an iridectomy was pet 


formed ona proptosed eye. 


Group I1.—Tumors producing little or no intlammatory re 


action (of rapid growth ). 


(a) Sareoma.—Sarcomata are said to be the most frequent 
of the primary tumors of the orbit. In contrast to caremomiata 
they seem to be better tolerated by the tissues normally present 
which, as a rule, show few stgns of inflammation. These tumors 
commonly lie encapsulated, the thin capsule being often the re 


sult of a condensation of the pre-existing fibrous tissue. Tlow rap 





lig. 3. Retrobulbar sarcoma of rapid development, showing mitotic figures 


idly a sarcoma may enlarge is exemplified in the case of a child 
of three vears. In the short time of fourteen days an enormous 
exophthalmos developed. There was no sign of inflammation 
A biopsy (Fig. 3) divulged a sarcoma. ‘This seemingly dis 
appeared under X-ray and radium treatment. The sharp delinea 
tion of a sarcoma ts shown in another case ( Fig. 4), of sarcoma 
) of the limbus. The growth is making its way backward in an 
external rectus muscle. The very delicate rim of lymphocytes I 
tween the tumor and the muscle in this instance may be thx 
result of irritation from the action of the muscle bundles in a 


mechanical way. It is to be borne in mind that neoplasms of the 
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tent to which the sclera may be indented Va rapidly YTOWINY 


tumor is emphasized in an example of lymphosarcoma (lig. 3), 
in Which it is pressed inward on one side from the equator t 
the optic nerve. Ophthalmoscopically such cases simulate detach 

ent of the retina Phe sclera being dens and resistant, does not 
readily undergo pressure atrophy, but it is not strong enough to 


prevent changes 1n its curvature. 


~ 


(b) Hlemangioma Vascular tumors are among the rarest 
ones in the orbit, Occasionally small ones are discovered by acci 
dent (.\. Fuchs) in microscopical preparations. The cavernous 
hemangioma shown in this connection (Fig. 6) was found in a 
girl of twelve years of age. They are dangerous in the orbit 
hecause of their tendency to increase in size and to cause pressure 
atrophy of the contents of the orbit. They may even affect the 

11 


bony walls of the orbit. The tumor in this case is still confined 


within the muscular cone. At one point it is in contact with the 
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Fig. 5. Lymphosarcoma of the orbit producing flattening of the s« 


dural sheath. There is a slight edema of the papilla. The lymply 

cytic infiltration in the trabeculae may be due to irritation fron 
the disturbance of the parts by the action of the muscles. Such 
irritation, resulting in the formation of connective tissue, Impece 

the growth of the tumor. 


(c) Neurofibroma (von Kecklinghausen’s Disease ). Phe 
preparation (lig. 7) here referred to is of especial interest |x 
cause the coiled and enlarged nerves come from the summit of 
the orbit. In this location, owing to the restricted area, tumors 
are likely to cause early reduction of vision by pressure on the 
optic nerve, while at the same time they are pushing the eyeball! 
forward. In this slide one of the nerves has attained a size about 
twice that of the optic nerve. So far it has increased in thickness, 
substituting the adipose tissue, but pressure on the optic nerve is 
imminent. 
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ig. 7. Neurofibroma (von Recklinghausen’s disease) at the apex of the 
orbit causing straight exophthalmos 
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Group I11.—Tumors of the optic nerve. 
(a) [ndothelioma. \ typical endothelioma, still confined 


within the intervaginal space, is shown in lig. 8 The space has 


dilated at the expense of the nerve substance on one side, and ot 
the adipose tissue on the other side. In this example exophthal 
mos and failing vision probably manifested themselves simulta 
neously so that the condition would have been difficult: to dis 
tinguish from an extramural tumor at the apex. The circulation 


is all the more disturbed because the endothelium has packed 








lig. 8. Endothelioma of the nerve packed into the fornix. Because of 
disturbed circulation there is edema of the papilla, detachment of the retina 
and peripheral anterior synechia. The nerve is reduced to a cord surround 
ed by the tumor. (Courtesy of ‘the Royal London Ophthalmic Hospital 


( Moorfields ). 


and dilated the sulcus of the intervaginal space close by the 
papilla. The clinical changes in the fundus probably came on 
first with edema and engorgement of the vessels at the nerve 
head, and at a later stage detachment of the retina developed 
The sequence in the ophthalmoscopical picture should have sug 
gested an involvement of the structures in the immediate vicinity 


of the entrance of the nerve into the sclera, where there are so 


many blood vessels and anastomoses, causing maximal disturb 
ance of the circulation with exophthalmos. 
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(bb) Cilroma \Ithough gliomata of the optic nerve originate 
in the me uralgia, itis known that thy vision May be preserved for 


an indefinite time because of the survival of nerve fibers travers 


ing the ghomatous mass. The growth in lig. 9 has attained an 
enormous size, but the structure of the nerve can still be made 
tas a cord near the center. The exophthalmos must have been 
cs ( Acct i ed by pressure atrophy Oy the orbital Con 
tent The formation is surrounded | a fibrous capsule, but 
eTe 1 no evidences ! 1 lam iti The ¢ eball has collapsed 

















ina characteristic way through the perforation of a corneal ulcer 


1 


brought on by exposure. [tis noteworthy that those who suffer 


from new growths in the retrobulbar space seldom complain of 


pain. The explanation may be that there is never great pressure, 


the globe being pressed forward in a compensating fashion, 


Group LV.—Tumors invading the retrobulbar region by exten 
sion from within the globe. It used to be thought that all intra 


tumors begin in the orbit and from there invade the eve 


~ 


ocular 
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ball. It is now known that the reverse is far more likely to be 
the case. 

(a) Intraocular tumors escaping through the sclera without 
producing inflammatory reaction, Ordinarily sarcomata attain 
the retrobulbar space by propagating along the emissaria or by 
splitting the layers of the sclera. The cleavage of the sclera 
seems to be caused by some chemical agent which, acting ahead 
of the tumor, produces clefts, and into the spaces so formed the 
tumor cells proliferate. The fact that intraocular sarcomata are 
prone to undergo necrosis plays a great role in the method of 


the extension of these tumors into the orbital tissues. The ne 





Fig. 10. Infiltrating sarcoma of the choroid surrounding the optic nerve 
The extra-ocular nodule is larger than the primary tumor. This growth 
has reached the retrotarsal space by pr rforating Tenon’s capsule at its 
posterior extremity 


crotic material being very toxic may set up within the eye an in 
flammatory process as virulent as that of panophthalmitis, with 
edema of the lids and exophthalmos. The result may be that an 
area of the sclera in proximity to the tumor is destroyed by an 
inflammation of a purulent character, thus forming a place ot 
exit for the proliferation of those tumor cells that may have sur 
vived the inflammation. An excellent example of the damage 
done to the sclera by a necrotic sarcoma is shown in lig. 10. The 
small intraocular portion is traversed by bands of connective 


tissue that represent an organization of the necrosis. The extra 
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ocular nodule has dilated the space of Tenon, at the posterior 
extremity of which it has broken through, freely invading the 
retrobulbar space. This is an illustration of the destruction of 
the fibrous tunic of the eve by the action of toxins generated from 
lead sarcoma cells within the globe, whereas in the case of epi- 
the limbus in Gsroup | the sclera was destroyed by the 
ins from living cells on the outside. 


\letastatic tumors of the orbit. 


) Carcinoma It is well known that metastasis in the orbit 
fore that in the brain. The seat of 


anitest be 


, 1s 
ike Itsell 














Nt located in the internal and 


metastatic carcinoma in the orbit 1s most frequently in the muscu- 


tissue, and generally more than one muscle is invaded, as has 


lar 
11, following carcinoma of the breast. 


happened in the case in lig 
Phe muscles are rich in small blood vessels, and it may be that be 
cause of their tortuosity tiny emboli lodge in them. By higher mag- 


nification (Fig. 12) the tumor cells are shown to be rather dif 
fusely placed, not compactly arranged as is the familiar way, 
mechanical action of the muscle fibers in 


probably due to the 
\ metastatic focus 


activity There is no inflammatory reaction, 
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lig. 12. The diffuse arrangement of the carcinoma cells is probably due 


the mechanical action of the muscle 





Fig. 13. Metastatic carcinoma of the choroid, optic nerve and orbit 





of carcinoma ts said not to be so toxic as the primary lesion, which 


s for more rapid growth in the former 


reoma \letastatic sarcoma in the orbit is exceedingly 
rare. In the specimen (Fig. 14) only one muscle is involved in 
a metastasis from the intestines. It has compressed the muscular 
structure but shows no tendency to infiltrate it. If visible clini 
cally 1t may have appeared as a thick cord sharply defined at thi 


Ite ofa uscle on the surface of the sclera without any evidenc« 








Group VI. Inflammatory l’seudo-tumor of the Orbit Clint 
1, 


cal exophthalmos of sudden onset is not an unusual sight. 


he cause of it can generally be traced to acute infection in the 
sinuses or lids, However, there is a rarer type of exophthalmos, 
slow in onset, of a chronic inflammatory origin in the retrobulbar 
space, that may so simulate the exophthalmos of true tumors that 
the clinical distinction is well nigh impossible. All told, not a 
few fatal errors have been reported in the literature in which 
exenterations were done and the protrusion was found to have 
been the consequence of a low grade inflammatory process at the 
apex of the orbit. Benedict collected a number of such cases 
(Afchiv. of Ophth., LII, 1923), and they are constantly crop- 
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ping up in clinical experience. The following are typical m 


stances of mistaken diagnoses : 


1. Male, aged 55 years. Diagnosis: I[xophthalmos;  papul 
ledema; malignant growth in the orbit. [exenteration. Patho 
logical report (Fig. 15): Papilledema and cystic degeneration of 
the retina with hemorrhages. The adipose tissue behind the eye 
is largely replaced by inflammatory connective tissue in places, 
loose in some areas and dense in others. [Hlere and there are 


small foci of lymphocytes, some of which have typical germinal 











== — — J 


lig. 15. Chronic inflammation in the retrobulbar space. Note the cyst 
degeneration and hemorrhages in the retina 


centers. They bear no relationship to the vessels, the walls of 
which are moderately thickened. The inflammation has permeated 
through the sheaths of the optic nerve and invades the substance. 
The entire picture is confined to the retrobulbar space, with the 
exception of a few scattered lymphocytes along the episclera an 


terior to the equator. 


A blood test, made after operation, divulged a four plus Was 
sermann. On this account, but not because of any specific patho 
logical features, one is inclined to believe that the inflammation 


was of luetic origin. 
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2. Mal \ged 35 vears. Protrusion of left eve three months. 
ailing vision, Ophthalmoscopic examination: Vapilledema and 
ngorged blood vessels at the disc. Wassermann and other tests 
inflammation, a fragment of the optic 
nerve beme included in the tissues. Q)wing to the enormous 
exophthalmos that ensued after the biopsy, with complete 
blindness an exenteration was done. Microscopical report (bigs. 
16 and 17): Vapilledema and cystic degeneration of the retina 
in the macular region, Indentation of the sclera and participation 
of its outer lavers in a chronic inflammation of the orbital tissues. 
Phere is a marked thickening of the walls of the blood vessels. 
Diagnosis: Chronic, nonspecific inflammation, The microscopic 
examination of the retrobulbar tissues in these cases of inflamma 


tory pseudo-tumor reveals a peculiar similarity of chronic disease 


in which there is nothing characteristic by which one could make 
a definite diagnosis of lues. However, they are on the decrease 
since the days of the Wassermann reaction and salvarsan. 

It is worthy of mention that in the last two cases the pathologi 
cal report cites cystic degeneration of the retina. Many of the 


eyes with exophthalmos of whatever cause show on section this 
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lig. 17. Cystic degeneration in the macular regior f the 


ADOVE CASE 





Fig. 18. Focus of lymphocytic infiltration in a case of exophthalm 
unknown origin. 
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mn, although it seems to be overlooked and not 


may often be an important factor in the 


ligmatic Cases of Exophthalmos Which Ana 


Pathology Similar cases are mentioned in 


\nnales @Oculistique, June, 1930) 


vel nes this hi oly mstructive case 


ears. [exophthalmos for six weeks, gradually 
} undus nevative Normal vision. Wasset1 
ken twee \fter cocainization of the nose 
of the sinuses, the exophthalmos completely 
ret ed and became as pronounced as it was 
1 principles tl sinuses were operated upon 
rroratioy ere 1 vce mito the root of the 
nus ere i ediately tamponed 
patient died of leptomeningitis spreading fron 
ati \t the postmortem the orbital contents 
e ( ]. Alicroscopie examination of 
te ; ee enn ye scle and 
‘ ‘ ‘ e sheaths | ot 
(;roups 6 and 7 represent those cases of exoph 
, : ove rte i luetic treatment 
rif given time and opportunity. The surgeon 
ni erable possibilities and pitfalls that may 


to operate rashly 


centered only on the malignant aspect of the 
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held changes are late symptoms of pharyngeal tumors occurring after in 
vasion of the orbit or the region of the sphenoid body Because of the 
frequency with which the tumors are overlooked until local symptoms 
develop they should be carefuily sought for in every cise of recent paral 
ysis of the external rectus musc!es 

Bone tumors are of two types: exostos.s which are pyramidal ex 
crescences of bone on the margin of tie orbit or at a line of junction of 
bones of the face; enostoses which grow from the periosteum of 
periosteal bone and are covered with mucous membranes or periosteum, 
pushing aside all other structures as they iicrease in size usually as 
roughly rounded nodular masses of cells, hard sept!, spongy material with 
bone sand and few blood vessels These tumors are always sivele, grow 


from a relatively small pedicle and do not become malignant Phey n 


crease only by direct extension usually into the orbit and upward into the 


cramal! cavity Phe diagnosis of enostosis must always be contirmed by 
roentgenograms The optinium time for surgi intervention is while thi 
tumor is small. Large tumors may be successtully removed but danger ot 
meningitis increases with the extent of mvasion of the ecramal cavity 
lhe approach for removal of bony tumor is through the orbit Phe d 

rection of growth is from below upwards and the extension of the mu 


cous lining affords an avenue for infection so the area is never surgical 





clean. It is difficult and awkward to attempt to remove bony tum 


way of the nasal passages even after elevation of the nose, while attempt 


at removal from above through cranial osteoplastic flap as pract.ced by 
some neuro-surgeons ts followed by an excessive m 

Carcinomas of the orbit and nose at more frequent tha 1 { 
group. The epithelial group, the rodent ulcer, and prickle c¢ nor are 


most trequent and easiest of diagnosis Many ft the pictures exiiint 
by Dr. Beck in his lecture illustrate this type Fumors having th 
in the antrums or ethmoids invace the orbit by direct extension aid 


cause exophthalmos, swelling of the lids and often pain about the eve 


Fhe origin of tumors in the posterior cthmoid region or the orbit ort 
cannot be determined before operation it may be presumed, however 
that tumors arising within the orbit do not invade the sinuses or 1f the 


do it is quite late so that if the evidence of sinus involvement is less 


than that of orbit involveme: t, the tumor may more likely rise within the 
orbit. In either event an orbital approach Is to le preterred | have 


described elsewhere the method of operating on posterior orbital tumors 
by an extraperiorbital route, a method which apples cqually well to po 
terior ethmoidal tumor 

Hemangiomas, probably the most interesting group, from the stan 
point of origin and diversity of histopathology, stand next in trequen 
to the carcinomas. Many of them are fibrous, encapsulated masses that 
do not pulsate and are confined to the orbit. Pulsating hemangiomas 
usually have arterio-venous connection that permit copious flow of blood 


through aneurysmal dilatations, cause ecrosicn of bone, congestion of the 


neighboring soft tissues, and take on malignant characteristics. 
Confirmation of the diagnosis of hemangioma before operation is 
often difficult if pulsation is absent and roentgenogram shows no bone 
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Cl lf tl wnor hes deep within the orbit so that it cannot be felt 
thre upati throug thie 1 it location and extent cat only be esti 
iter the amount of proptosis and limitation of ocular movement pre 
luce lreatment radium and X-rays should precede surgical explora 
Certain type giomas respond readily to treatment by 
| t ct 1 I rvical wtervention 
\ ‘ ! { lent doit vy consideration of 


asm Is ling the postoculat 

t m that pushes the globe for 

1 t\ d swelling of the lids 

‘ ! iit tumor f the orbit Phe 

minatic plasma cell infil 

1 1 MILISC le and blood vessels 
S 1 ‘ thr dit lue to syphilis but in a series of 
‘ | tui 1 vical evidences of syphilis has 
- een demonstrated in the tissue 

Wart 1 1 X\-1 do not arrest development not 
tral t sa arsan, iodides and 

Vv pse mor of the orbst 

\ CNX 1 eve thoug! 1 

| ( S the en ph 

( ( is l t hee 

. ss een so. thor 

t ( ema tle te ) adade | 
t vere extremely interesting and 
H t 1 nee ith these mahlegnant lesions has 

( il ul 1 ds I reatment He has clearly 

est results, a certain type of treatment 

titut n les sot ertain type and locatior He has show 

( ( ( i urately est b sh the diag 

t etermi n that sis the type of treatment to be in 

Dr N er cleat llustrates that malignant tumors of the naso- 

t generally believed; that in approxi 

t ] ( there are no symptoms referable to the 
SO] il x } t! ire ent ¢ primary diagnosis is never estab 


shed | fact that 194 es, 185 operations were performed without 


lis el t primary tumor, illustrates the need for a better undet 


In the di ital tumors, Dr. Samuels and Dr. Benedict 
ive cleat shown that, in view of the rarity of primary tumor of the 
rbit, the t ryns ist plays a mportant part in the determination 
the primary site f tl lest ¢ mahgnant lesions of the naso 
pharynx may produce a great variety of ocular symptoms simulating the 
type of lesion which arises primarily in the orbit 


The diagnostic problem is often presented in which it is necessary to 


determine if possible whether a tumor arises primarily in the orbit, or 
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extends to this location from the sinuses, the nasopharynx, or through 


the sphenoidal fissure from the middle fossa 

1 want to take this opportunity to compliment the authors for theit 
extremely interesting papers which have been presented tn a most intet 
esting and comprehensive mannet 

Dr. Epwarp Jackson, Denver: Perhaps the best tribute that can be 
paid to those who participated in this symposium is that the only criti 
cism that can be thought of 1s that they presented too much valuable new 
material for any audience to master in one sess1o1 It is wonderful, how 
ever, to be brought in contact with so much that is new in our daily work 
We need to be reminded of that often 

I was fortunete enough to see the cases Dr. Benedict referred to ot 
inflammatory pseudo-tumors of the orbit, and very puzzling they wer 


puzzling when the sections were under the microscope, and certainly very 


puzzling at the first presentation of the cases Phat kind of imater! 
only appreciated by studyirg and following it from year to year \s 
starting point for future work on carcinoma, this morning's program 


extremely valuable 


Dr. Joun PF. Barnuiutt, Indianapolis This discussion shouid not 
without stating what | believe is a fact, namely, that malignancy 
carliest stages 's a local disease. If attacked by sound surgical methods at 
that time, it is about as curable as other surgical affections \t least 


that seems to be the experience of surgeons who operate carly 

It cannot be emphasized too often that early diagnosis and early 
ation are wholly necessary to good results in the treatment of mali 
nancies. 

Dr. JoseEpH C. Beck, closing: I think the greatest compliment wi 
have lad is from Dr. Jackson, namely, that there was so much presented 
that men cannot begin to discuss. I think we will have a continuation of 
the discussion around the dinner tabl That is usually the way—met1 
hesitate to get up and say what their experiences are If I sense any 


thing at all in the way of what we should like to discuss, it is the modern 


treatment of malignancies. It is not the treatment by radium that | : 
wished to show in those pictures, not the radium bomb, nor the treatment / 
by X-ray, but the great thing is early diagnosis. If every man would 
examine the postnasal space with his mirror, many of these growth: 
that Drs. New and Hansel mentioned would not be missed. It is not 
always easy to do—patients do not like it—it takes time. I believe the 
Michel’s mirror has been forgotten by many laryngologists but students 
should learn to use it routinely as they do a nasal speculum, and if the: : 


do they will find these cases. Dr. Hansel recently presented a series of 
cases showing the value in early diagnosis by the aid of postnasal examina : 
tion and of doing a thorough biopsy, thus knowing what you are doing : 
Then you may put your hope in the future of this wonderful substance, 
radium. There is no standard price of radium, but the way Belgium is 
producing the material I think with better times later on we will have 
plenty of radium to treat cases with. 
I have been interested to hear of the osteomata, of the extension from 


the sinuses, and being treated through the orbit. Of course, the mening 
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OPHTHALMOLOGIC SESSIONS 


SHARE OF CRYSTALLINE LENS IN OCULAR 
REFRACTION, 


Kpwarpb Jackson, M.D., 
DENVER, CoLo 


Many advances of science are quickly applied to medicine and 
surgery, but this has not been true of optics. That the crystalline 
lens was important, in the refraction of the eve, has been known 
for 300 years; but how large a share it takes in ocular refraction 
has remained unrecognized. Since Thomas Young,’ 100 years 
ago, showed that the lens changed in shape with accommodation, 
there have been numerous articles to support different theories 
of accommodation; but very little light has been thrown on the 
share of the lens in the static refraction of the eye. 

Removal of the lens for high myopia was proposed by A. 
Weber,? in 1858. In 1887, Fukala* did such an operation, and in 
1889 he reported sixteen cases. Ten years later such operations 
were discussed by Cross* and others, before the Ophthalmological 
Society of the United Kingdom, The numbers reported by that 
time ran into hundreds. Any case carefully measured before and 
after operation would have added to our knowledge of refraction 
of the crystalline lens. But those who are engaged in working 
miracles by operations have little time or interest for exact scien 
tific measurements. By 1900, the amount of myopia to be correct 
ed in a certain case by removal of the lens® was estimated by 
various methods at anywhere from 12 to 29 D. More knowledge 
of lens refraction is to be expected, from the careful measure 
ments of eyes for glasses, following up the changes that occur 
when patients return. 

To understand the influence of the lens on the refraction of the 
eye and its changes, we must keep in mind the development of the 


crystalline lens.* By the time the embryo has reached a length 


of 3 mm., the thickening of ectoderm constituting the “lens plate” 
is clearly visible. At the end of the first month, the lens vesicle 
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has formed and has separated from the surface ectoderm: and 
the cells of its posterior wall have begun to elongate, to develop 
the lens fibers. At the third month the suspensory ligament, 
through which the shape of the lens is to be controlled, has begun 
to form. Collins’ found that at the fourth month the transverse 
diameters of the lens and the eyeball were one-half what they 
were at birth, and one-third of those diameters in the adult. The 
whole eyeball has reached its full size at about five years. But 
like other parts derived from the epiblast (the epidermis, the 
nails, hair and brain), the crystalline lens continues to grow 
throughout lite Priestley Smith® found that in the period fron 


rs the lens ‘adds one-third to its weight, one-third to 


25 to 65 vea 
its volume and one-tenth to its diameters.” 

Other changes occur in the lens as it grows older, Its shapx 
changes from) neat sph rical toward a flattened dise Its consist 
ence, at first a soft, almost uniform jelly, becomes firmer, until 
the older part, the fetal nucleus, becomes solid, sometimes almost 
as resistant as horn. Its elasticity, supposed to reside in the lens 


fibers, that in early life could be held flattened by stress of cap 





sule and suspensory ligament, and take their natural curve when 
released, is lost. Instead there remains a rigid nucleus, and a soft, 
unelastic, even mushy cortex. The index of refraction, or den 
sitv to light, is at first uniform throughout the lens, but becomes 
higher in the nucleus, while remaining low in the later developed 
cortex, until in the end each layer of the lens has an index dif 
ferent from that of the deeper and more superficial layers that 
adjoin it; and the problem of the theoretic refraction of the lens 
becomes too difficult for even the mathematical experts. 

Phe study by Collins of the development of the accommodative 
power of the eye, through the suspensory ligament of the lens 
with its tntercrossing fibers, is supported by the later investiga 
tions of Miss Ida Mann.° The assembly of all these interacting 
factors, that play their part in the physiology of the crystalline 
lens, contrasts strongly with the simple hypothesis of Helmholtz, 
of an elastic lens, flattened by the compression of its capsule, under 
the stress of the suspensory ligament. Even the recognition that 
not the lens but its capsule possesses the required elasticity, which 
is dominated by the greater thickness of some parts of the capsule 
than others, that has been worked out by Fincham,’ only adds to 
the complexity of the subject. The struggle between flattened 
shape and greater refractive index, between increased size of lens 
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and the greater influence of its small nucleus, between cortex ever 
being added and cortex disintegrating, as it does in later life, must 
arrest attention, and bring out the importance of the intluence ot 


the lens on refractive changes in the eye. 


The knowledge of lens refraction, to be gained from the usual 
methods of clinical study, is obtained by comparing the total 
refraction of the eve, measured by skiascopy and subjective test 
ing, with the corneal refraction, which can be closely estimated 
with the ophthalmometer. Despite the confusion arising from the 


discussion of obliquity of the lens and the greater curvature of 
the posterior surface of the cornea, Gullstrand'’ thinks the dit 
ference between total and corneal refraction is to be set down as 
lens refraction, The effect of the obliquity of the lens is as much 
a part of the lens refraction as is the increased cifect of a conve 

lens held oblique ly before a screen for ¢ Nperini rit | lie msignihi 
cant influence of the shorter curve of the posterior surface of the 
cornea is equally a part of the corneal refraction. Their existenc 
and possible influence are matters of academic interest) which 
have no practical bearing on the refraction of the eve as we stud) 


and correct it. 


The ophthalmometer of Javal and Schiotz differed from the 
laboratory instruments that had preceeded it, in that it was capabl 
of general use in the clinical mecsurement of refraction. It ha 
now been in such use for more then ferty vears. Anyone who 


has cared to do so has been able to accumulate records of the 
corneal refraction. Few such records have been published ; almost 
none since the first decade of clinical ophthalmometry. Thess 
records of corneal refraction cannot be as accurate as those of 
the total refraction of the eve, as measured by skiascopy and 
subjective tests. With such records we must observe standards 


of practical accuracy and usefulness. 


Gullstrand,'' who is well qualified to speak of mathematical 
accuracy, says: “It almost goes without saying that the errors of 
measurement with modern ophthalmometers, even in the case ot 
long practice and highest skill on the part of the observer, are not 
to be lightly estimated. The collimation error, indeed, with thi 
instruments now in use, ought not to be more than one-fourth 
diopter and may be rather less when the figures to be collimated 
are advantageously constructed. But the focusing error, which 
depends in great measure on the skill of the observer and the 
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repose of the patient, will not be certain) below this value except 
under thi ost favorable circumstances, so that as a usual thing 
the possible error may be estimated at one-fourth and one-half 

opter While these errors are co paratively unimportant for 
rposes of ordinary practice, they cannot be left out of account 
n the more precise measurements Of corneal astigmatism or in 
he measurements of the radius at several points in one and. the 
ime prin i sectior lt be noted that the apparent sphet 
i elractiol the Corie s attected } he rocusmye erro 
( he Inthaln ete! ale a easily r\ i vhole qd1optet 
Cl t taken | ¢ san observe sing the same instru 
Lye nda hoses lave Cl sed 
TL ount. all of O.5O0 |). « ( changes in the dire 
1 tl | al eridiar ni than 10 degrees vhere 
he a . amounted to 0.50 1) OVE! hese 1 close 
| possibl mts of ¢ tness set (jullstrand, and havi 
( mased On nical experience in the use nuproved ophthal 
etel \la records ophthaln et servations Give 
I he mount ane ( cians of stigmatis Phose oft the 
ic Ve lwavs ded the sphert refraction of the cornea 
{ ind ated by the ophthal cle \s O en here this does net 
n the « ture ¢ i single meridiat ut thr ean, or avel 
‘ the ft © prin pal We! diat s 
\ comparison of cases that have be measured by the oph 
thalmomet at trom three to five ditferent times, showed that 
! lose ra than thi OVe Was Poss nt I’ven records of 
he same eve measured twice in the same month, or on successive 
iVs vill sh mations up to thie above lin its \ typical Cast 
ecord, of a in whose refraction has been followed from. the 
ve OT 27 | 55 years S mstructive | ich r¢ ord Was obtained 
eference to pre s records and with the same instru 
( ( | 
( 
| 1 be ye 
Q()2 15.00 0.50 Q> $475 1.00 85 
Q(X $3.75 7 Q 43.75 0.75 OY) 
1914 44.25 1.00 Qi) 44.50) 0.50 7() 
1920 14.50 1.0 00 44.50 0.50 45 
19 3) 45.00 50 100 45.00 0.50 80 
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The same variability of readings, but essential constancy otf 
corneal refraction, is shown in a girl and woman under observa 


tion from 10 to 49 years of age: 


Case II: 


Right Ky ett ley 
1890) 41.50 1.12 85 42.00) 1.12 90) 
1908 40.60 2.00 Oo) 40.1 1.75 O() 
1930 42.25 2.00 TT) 42.25 2 00 O1) 


\ woman observed from 64 to 78 vears of age showed: 


Case IIL: 


1903 $5.50 O50 OK) hou 50) (i) 
L913 45,00 0.25 75 41K p25 Q 
1917 45.50 0.50 10 46 0 No ey 


The corneal refraction is here of importance for estimating 
the refraction of the crystalline lens. It rarely changes as thr 
patient grows older. In 644 eves the spherical refraction, as 
taken with the ophthalmometer, has not changed more than on 
diopter in any of the 626 eyes. It had changed only in 22 eyes. 

(Of these eyes the corneal refraction had increased in 12 and 
diminished in 10 eves. The average age of patients in whom 11 
had increased was 32 years; and in those in whom it had dimin 
ished, 41 vears. A general survey of other cases seems to show a 
slightly greater tendency to increased corneal refraction in earl) 
life. 

Changes of one diopter or more, in the amount of corneal astig 
matism occurred in 44 eves, The greater changes were in young 
people. Only three were in the eyes of patients over fifty, and the 
greatest change in these was 1.50 D. In younger patients under 
25 vears there were four eyes that changed in corneal refraction 
as much as 2. I). to 3.50 D., the average being 2.75 D 

It has been shown before’? that the great mass of changes of the 
total refraction of the eves occur after the age of fifty. The 76 
cases in which three to five observations were made with the 
ophthalmometer showed no certain or material change in the cor 
neal refraction. All required, in the same period, from two to ten 
changes in their correcting glasses for distance. The average 
time they were observed was 17.37 years. The average number 
of changes required was 4.24. The average time between changes 


was a little over four years. 
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( )] the chang that () curred 11) the olasses required hy the se 
644 eves, in 449 eves were changes of one diopter or less in 
ount. This means that in many cases a change in astigmatis! 


as due to increased refraction in one principal meridian, and 


diminished retraction in the other, the amount of change not 


ne Ove 1 1). in either In only thirteen eyes was there no cut 

re change of over 0.25 D. in either meridian: but in seven 

these ther vas a notable chang in the dire ‘tion of the prin 

cipa eridians. In six eves there was no change of astigmatism. 

Lhe Hunwer Of ¢ ( l hich the ch neo ( ¢ ction was 

( 25 >: 1 Z |) 14 | ( Was 149 | i st nye a Loe 

2. to 3. D. numbered Is ( t chang ro >to 4D 

ered 5; between 4 and 5 |)., there were 3; between 5 and 6 

1). only one Tr nd one othe e of I een 7 and .. In 

‘ ‘ CTIES ( O44 eve { ere only 1 e eves that had 

changed at all th efract ns | ears, al CTA 

eri eleven years. In five cases one eve had changed, but 

the other remained the sani In on »] ( s had there been 
1 mo , either « ‘ 

1 nethods isurem illo s to judg 

l of these Ses.‘ ept the 22 in which some cl 111o¢ f the 

Corsi is found, the hange i efraction is due t change in 

the ¢ talline lens. \« sheht variations in the fe t retract 

( ors © en tro. that proauce nerve strat thr h the 

es it has been popul called eyesti This series, taken 

ection with those reported on by Dr. ©’ Rourke and my 

S( ( | \merican Cphthalmx kk cal Society shi that 

hanges in refraction occur frequently at all periods of life. By 

the ¢ lusion « other causes for such cl 11 t is established 

that the great bulk of the ire due to changes in the crystallin 

len 
Whe i patient returns ten times in twent seven vears to have 
11s elass changed, and each tim the chang gives relic f from 


his svmptoms, the only rational conclusion is that thi symptoms 
depended on the change in refraction. One such case is more 
conclusive than a hundred that would not wear glasses, or would 
not wear them constantly, or wore glasses a little while that did 


not accurately correct tl 


e refractive error. Many such cases can 
lye Ove rlooked bv the doctor who doubts the good of elasses or 


who is loose and inexact in his methods of measuring refraction. 
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Cases like those studied in this series exist. They are common 
enough to constitute a large and important part of the work ot 
the ophthalmologist. They show the practical importance of thi 
crystalline lens in the refraction of the eye. The changes in re 
fraction they represent should be studied by measurement of the 
refraction, and such studies should be associated with examina 
tions of biomicroscopy, the progress ot partial cataracts or thei 
regression, when this occurs. [rom several points of view the 
changes in the crystalline lens are important, most so in con 


nection with the changes in refraction that they produc 
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DISCUSSION 

Dr. ALFRED Cowan, Philade!phia Phe eve of the 
that if it had nearly the refractive power of the lult eye it 
axially hyperopic 18 or 20 diopters. Since the eyes of infants are ger 
erally emmetropic, or nearly so, there must exist, therefor vhat mis 
be called a compensating curvature myopia of 18 or 20 diopters 8) 
Jacks n’'s findings ar in agreement with other investigator 1 that tl 
excess Of refractive power of the eve of at fant must exist in tl 
crystalline lens, since the radius of curvature of the corns 
hardly varies from that of an adult As the evel 


the rest of the body of a growing child, the dioptri system normally ce 
creases in power. The great number of emmetrop’e individuals prove 
how nicely the balance between the dioptric power of the system and _ the 
length of the eye is generally maintained. When we think that suel 
small variation as 1 mm. in the length of the eve will make a differences 


nearly 3 diopters in the refraction, the success 1 © manv instan 
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nt f the cornea will have its punctum remotum at a 








74 


distance of 109.3 mm 
principal point myopia of 
27.5 mm. in lengtl \ ft 
rected by a +5 dioptei 


By the same method 


axial myopia which would 


position would have a lei 


1¢ 1 
mal Tocal 


posterior princi 
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front oft the first prin 
ib ut 9.15 diopters nie 
r the removal of the ct 
ens placed 14.5 mm. in f1 
calcula nd wit 
t be COTre ted Dy IS ¢ 
eth alone its axis 


istance ot Giulistrands 


{ 
is 31.031 mm This eve, therefore, would be alm 


traction of the crystalline, 
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ASTIGMATISM—ITS ACCURATE DETERMINATION 
AND CORRECTION 
C.. S$.-0°m) VI. DD 
ea tte determination and correction of astigmatism 1s 
] St mip. ince CVE oculist lhere are comparatively 
ises of hyperopia or myopia uncomplicated by astigmatism, 
dit il] t this latter element which gives rise to most 
f the patie symptoms and which is most difficult to correct. 
ul ents are comtortabl ith glasses which properly neu 
| stigmat even though an associated hyperopia may 
orrected or a myopia overcorrected, But if the astig 
eclio t the dis Htort persists 
Reoula rf t duced an unequal radius of cut 
tture in the different meridians of the cornea, and a similat 
dition he ervstalline Jer In such astigmatism, rays ot 
olit nt source do not focus in a point on the retina 
e ra o| assing’ 1 vh each meridian of the eye come 
( ite focus (pomts focus in a line) either in front of 
( ehind the retina at different points along the optic axis. In 
istiy tic eve there are two principal meridians, one of which 
is t strongest refraction and the other the weakest. Rays of 
eht passing through the strongest refracting meridian have the 
shortest appr ate focus, while those passing through the weak 
est refracting meridian have the longest approximate focus. Be 
tweet he to sy of each of these two principal meridians lie 
numerable foes n other meridians situated between them. 
( MOM t which the retina bisects this anteroposterior line 
f foci determines the type of astigmatism—1. e., simple hypero 
iu CO nal hyp Opic ixed, simple myopic or compound 
mvopi 
In an astigmatic eve the retinal image is always blurred, since 
the approximate focus of only one meridian is on the retina, even 
the Departme i Opht mology, College of Medicine, State 
; | 4 
understood it the term “focus” indicates only an ap 
mate ( In astigmatis e image of omt is, at best, a line 
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under the best possible conditions. This blurring is due to the 
fact that the foci of all meridians except one are either in front 
of or behind the retina, consequently, instead of a sharp focus 
the image is formed of diffusion ovals, circles or lines. 

Qf the two principal meridians the stronger refracting one 
is usually vertical or within 45 degrees of the vertical, while the 
meridian at right angles has the weaker refraction and is ho 


zontal or within 45 degrees of the horizontal. “This being: the 


most frequent type of astigmatism, it is known as 


with the rule. While this type of error is more frequent in young 


astiginatist 


~~ 


1 


persons and adults, such is not the case in senility, since her 
the stronger refracting principal meridian often lies nearer the 
horizontal position, This is known as astigmatism against thi 
rule. 

In an astigmatic eye the accommodation is constantly 
shifting from one to the other principal focus, especially in eves 
with low myopie or low to moderate amounts of hyperopy 


rrect the poor visiot 


astigmatism, since the patient attempts to cort 
by varying accommodative effort. In high errors this is not tru 
to such an extent because the patient realizes that, no mat 
what amount of accommodation 1s exercised, vision remain 


This constant shifting of accommodation in an effort to recog 


1 
‘ 


nize the form of objects occurs most frequently in astigma 
errors of two diopters or less. The amount of astigmatism mia 
change with the shifting of the focus tor distant and m 


jects as a result of unequal contraction of the ciliary mus 


lew asthenopic symptoms occur in myopic astigmatism, excey 
in low errors, for accommodation is not brought into play to such 
an extent as in hyperopic errors. The patient realizes that the 
exercise Of accommodation makes the vision worse, consequently 


the ciliary muscle is allowed to remain in a state of relaxation 


if 


These patients squint the lids together and in this manner « 
down the size of the diffusion lines or ovals, thus improving thei 
vision to a certain extent. 

In hyperopic astigmatism of high degree poor vision is present, 
but ordinarily reflex symptoms are not pronounced because the 
correction of the error requires too great an effort of accommoda 
tion and the patient is not willing to exert himself constantly to 
such an extent. In low and moderate degrees of hyperopic astig 


matism many symptoms are present as a result of the constant 





ict 11 Of ace r lhe ( | i USCIE S 1eve (| 1c inal 
il nqiuet accommodation gives rise to man SVinptoms Phe cy 
ocuses between the extremes of the two principal meridians, and 
{ red stint ariation back and forth from one to the othe 
ttemy oO recognize objects at which the shifting gaze 1 
ected. [nas itis the patient sees better when vertical lin 
re focused on the retina he vertical lines are more important, 
CS] tl ( ( Cition OF lett Vh 1 essitates 1 l 
iccommodation in the hyperopiec individual, since vertical lines are 
( ed the hor ntal o cake retracting nit dian \ ite 
thre i} lines are focused the lids are drawn almost togeth« 
lin nner d n line ( ortened, thus improv 
( Oo Since the itient | h ere Cc astigmatis Must Use 
CK dative ¢ 1 Set } t distinet Wd SINce 
ee itor ’ 1 ' S ( Sot evest nm res lt 
Lhere oan ele nt I ‘ ( ane m the effort to 
CCOL eal ( ( e constant! langving ees nequa 
nt ete) ! { Cle Ss diilerel seg ents ma ils 
r a) ( i l ly ( lit l hie sual cc 
laint ‘ nas ie lache lat ( Crsol MN astig 
Mn Ire ently. ce pla diplopia 1 arent hove ent oO 
ects. dancing ects. verti: d refe 1 pair idiating into 
e shoulce mad ne 
I l 
{) ( ( CCOYI ce the CSCHICE ¢ stig itl tiller ha 
( hi ( law Lie 
| ~ 1 istiyg il Cyt S py | n tha hereas the 
( or mvop vrson reads to a certain point on the visual 
id s S almos echatel thre patient with astiginatisn 
contuses and miscalls letters in several lines, seemingly regardless 
eir size. Certan nfusion letters, such as XN WOTTN M W, 
LR BP | 1 Cd 1) CO) ( Ce are muscalled in several Line 
lh . peculiar feature Of Visto is clue 10) inability to see distinct] 


and simultaneously lines of a letter running in different directions 


certain parts of a letter are seen distinctly and a guess is hazard 


ed at the others. This results in confusion of similar letters. 


With the ophthalmoscope moderate and high degrees of astig- 
matism are easily recognized, and the amount of the error may 


be roughly measured. The vessels of the fundus are not all dis- 
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tinct when viewed with the same lens. In the higher grades of 
astigmatic error the nervehead may appear oval. Starting with 
a high plus lens the area of the nervehead and macula ts observed 
and, as the strength of the lenses in the ophthalmoscope 1s grad 
ually reduced, the retinal vessels running in one direction bx 

come distinct. .\ note is made of this lens and the vessels at right 
angles are next brought into focus. The difference in the strength 
of the lenses with which the two sets of vessels are observed 1s 
an approximate measure of the amount of astigmatism. ne must 
not forget that the lens with which the vessels are made clear 1s 


a measure of the refraction at right angles to these vessels. Cor 


sequently the vessels really indicate the axis of the cylinder to I 
used in correcting the astigmatism—e. g., 1f the vessels running 
vertically are seen best with a } diopter lens and the vessel 


running horizontally are seen best with a + 2 diopter lens, the 
astigmatic correction is a + 2 diopter cylinder, axis vertical 
While the ophthalmometer does not enable us to measure 
accurately the total astigmatism of an eye, It 1s useful in man 
instances. With this instrument one can measure only the cut 
vature of the anterior corneal surface, and even this 1s not meas 
ured over the pupillary area but slightly to either side of it. The 
ereatest curvature of the cornea is usually in the vertical me 
ridian, while the greatest curvature of the lens is more frequenth 
in the horizontal meridian. Thus the lens usually counteracts to 
some extent the corneal astigmatism; consequently in low an 
moderate errors of corneal astigmatism with the rule, the total 


astigmatism is less than that indicated by the ophthalmometet 


1 


In high corneal astigmatism with the rule the total astigmatism 
is usually higher than that found with the ophthalmometer, sinc 
in these eves the upper and lower portions of the sclera lie 
closer to the lens than is normally the case, thus relaxing the 


1 
} 
| 


suspensory ligament above and below and increasing the vertical 
curvature of the lens. In corneal astigmatism against the rule, 
the total error is usually greater than the ophthalmometer reading 
Likewise, the axis of astigmatism, as measured on the ophthal 
mometer, is not usually absolutely accurate; only the axis of 
astigmatism of the anterior corneal surface is indicated, and when 
the lenticular astigmatism is taken into account the axis is often 
slightly different than that registered on the ophthalmometer. 
In the average case dynamic skiascopy gives a close approxi 


mation of the astigmatic error. This is especially true if an 
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after neutralization of the first meridian with a spherical lens in 
an eye with compound astigmatism, a band of light remains which 
moves with the mirror in hyperopic astigmatism or against 1 
in myopic astigmatism. Phe long axis of this band indicates th 
axis at which the correcting cvlinder is to be placed. In the case 
of hyperopic astigmatism a plus evlinder is placed in the trial 
frame with its axis parallel with the long axis of the band ot 
light. If myopic astigmatism is present a minus cylinder is used 
with its axis parallel with the long axis of the band of light 
Remembering that only the astigmatic error remains and that a 
cylinder is now in position which may or may not correct thi 


astigmatic error, one of the following conditions is present 


Cylinder of correct strength and at the proper axis—neutraliza 
tion in all meridians is present 


Cylinder at the proper axis but too weak—the band of light 
moves in the same direction as before and remains at the sam« 
axis, but the light is more brilliant and the movement more rapid 
Correct by increasing the strength of the cylinder until the point 


of neutralization is reached 


Cylinder at the proper axis but too strong—in this case th 
band remains in the same axis but the direction of movement 
is reversed. Correct by decreasing the strength of the eylindet 


until the ocular astigmatism is neutralized 


Cylinder slightly off axis but of the proper strength—her« 
the band of light, although retaining its same direction of move 
ment, shifts to a position about 45 degrees to the opposite side 
of the proper axis. Also a new movement of opposite direction 
is created in the meridian at right angles to the above band ot 
light. Correct by rotating the evlindet a few devrees toward the 


new axis of the original band of light 


Cylinder slightly off axis and too weak—the same conditions 
hold as in the previous case, with the exception that the changed 
axis of the original band of light lies less than 45 degrees away 
from the proper axis. Correct by increasing the strength of the 
cylinder and rotating it a few degrees toward the new axis of the 
band of light. 

Cylinder slightly off axis but too strong—here again conditions 
are the same as in the above two instances except the axis of the 


original band is over 45 degrees away from the proper axis. Cor 
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rect by decreasing the strength of the cylinder and rotating it a 
tew degrees toward the new anis of the band of light 

die subsective test under evcloplegia is used as a final checl 
nd may or may not be as accurate as the skiascopy with eyvlm 
let In certain patients the subjective method is of no great 


benefit: this depends somewhat upon the reaction of the patient 


and somewhat upon the ev In certain astigmatic eves which 
have remained uncorrected for many vears there may be ai 
amblyopia for certain lines, usually the horizontal ones, and 
patient ma be unable to co-operate because Of poor visual acuity 
lhe correction which has been found with the retimoscope 1s 
laced in the trial frame and the patient is asked to read the 
hat | the visual ( | s ood, e ki w that the fi nes 
( ect or nearly s Nn myopic astigmatism minus spheres 
111 ( vlinde TS aft seq I roughot { hie mae 3S irefully 
Ce en the sphere and evlinder are each reduced strength 
vy about one-half diopter: following this the necessary additions 
re made by alternately holding before this partial correction a 
25 |). sphere and a minus .25 |). evliinder and choosing 
that lens with which better vision is obtained. linally, the axis 
rechecked under reduced ilumination. In hyvperopic astig 
matism, after the visual test with the combination sphere and 
evlinder as found by the retinoscope has been completed, a trans 


sition is made and a 


| 
in the trial frame and the axis ts checked. Then the original plus 


here and plus evlinder are reduced In streneth b about OM 
lf chopter and by the alternate use of a plus .25 D. sphere and 
hi 25 |). evlinder the correction is strengthened until the 
ereatest acuity of vision is obtained. linally, the axis is checked 
under reduced ilumination. Jackson's crossed-cylinders may |x 
emploved instead of the above method 
\iter the influence of the cveloplegic has worn away, pos 


evcloplegic test is made, but here no change is made in the evlin 
det | VON} though the patient beheves the ( vlinde better at 


ditferent axis. it is a wiser policy to retain the same evlinder axis 


aS found under a cvcloplegi 
PREATMENT OF ASTIGMATISM 


If the patient is to be given relief the astigmatism of the eve 
must be properly neutralized—t. e., the strength and axis of the 


correcting cylinder must be accurate. It 1s often wise to place the 
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combined trial-case lenses in a lensometer in order to determine 
exactly the strength which the combination will have when ground 


into one lens, 


If one must err in the correction of astigmatism, it 1s much 
more comfortable and better for the patient if the cylinder 1s 
slightly undercorrected. In this case, if the cylinder is off axis, 
either as a result of poor refraction, ill fitting glasses or head and 
eve movements, the axis of the newly created astigmatism will 
lie near the old one; while if the cylinder ts too strong and off 
axis, the axis of the new astigmatism Hes over 45 degrees away 
and causes an entirely new and unaccustomed burden to 


thrown upon the ciliary muscle 


When the glasses are worn the head and eye movements must 
be taken into consideration. If the head is turned upon an antero 
posterior axis the eves compensate for this by turning in_ the 
opposite direction and, if lenses are being worn which correct 
the astigmatism properly while the head and eyes are in the normal 
primary position, the rotation of the eves behind the immovable 
vlasses produces an entirely new astigmatism with its axis in a 
ditterent position. In case the correcting cylinder is slightly undet 
corrected the new axis lies nearer the proper axis than in the cas 
of an overcorrection and consequently does not cause the patient 
so much trouble. 


1 1 1 


lf the correcting cvlinder is too weak but at the proper axis 


~ 


the patient will probably receive more or less relief. If th 


l proper axis but too strong, the relief will not 
pro] 


cylinder is at tl 
] 


be as complete, but neither is as bad as a cylinder with its axis 
in an inproper position. In the latter mstance, not only is there 
created a new astigmatism at a new axis but the spherical cor- 
rection is also affected. The axis of this new astigmatism, 
created by an improperly placed cylinder, is 45 degrees or less 
away from the proper axis in case the cylinder is of proper 
strength or too weak. [Dut in case the cylinder is too strong the 
axis of the new astigmatism lies more than 45 degrees away and 
trouble may be expected. The above phenomena are due to the 
fact that two cylinders, one in the eye and the other in the glass, 
are rotated on each other and create a new spherocylindrical com 
bination, with the axis of the new astigmatism coinciding neither 
with that of the eye nor with that of the glass but situated at some 


distance from them. 
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In children the full evlinder, no matter how high, is always 


preseribed. The vision usually improves after a correcting gla 
worn, The eye may be amblyopic for certain lines and visiot 
proves when the images of these lines are clarified 


In an astigmatic error of one diopter or less always give the 
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esult the icine © viinders with obliqu es betore tl 
] ‘ vy with tl sii P ‘ ‘ ee 
eves noord o do awa h this prisma action the corre 
u lenses are placed very close to the patient S eves thre Opty il 
] ? { ] ] ‘ . 
centers of the lenses are lowered 3 or 4+ mn wclow the PCOMELT IE 
. 1 1 ] ] 
centers, and the pupillary distance of the lenses between thes 
' 1 P : 
vered optical centers corresponds exactly to the patient's pupil 


lary distance Phe visual line in both distant and near vision 
usually falls below the horizontal, and by lowering the optical 
‘enters of the glasses to a position through which the visual axes 
usually pass, prismatic action is avoided. The pupillary distance 
of the lenses 1s placed hetween these two lowered optical centers. 


In a tew rare cases two pairs ot 


< 
~ | 


‘ rlasses are necessary if strong 
oblique evlinders are prescribed—one pair for distant vision and 
another pair for close work, each of which has an accurate pupil 
lary distance corresponding to the pupillary distance of the pa- 
tient in distant and near vision. 

In spherocylindrical combinations having a low sphere and a 


high cylinder it is usually necessary to reduce the sphere more 





S4 


than in combinations 


in whi 


_ 


ch 





N 


OBRII 


OW Some patients 


evlinders exist. 


mav see better with crossed evlinders. 


as close 


Gilasses for the correction of astigmatisn are placed is 
possible to the patient’s eve; the lenses are set pantascopic in 
order that the line of vision may pass at right angles through 
the lenses. The lenses should not be round, for th ire hable 
to turn in the frame and change axes t round lens is pre 
scribed a diamond scratch is placed at the temporal side and. thr 
patient is instructed to keep this mark in its proper position 
l'rames must fit well and have sufficient strength, since bet 
frames change the axis of a glass which in the beginning p1 
erly corrected the astigmatic error. Nose glasses should not 
allowed. In other words, every precaution is taken to keep the 
evlinders in proper position before the eve 

If care is exercised in the determination and correcti 
astigmatt eves the patien mav be given reli om al 
pleasant symptoms 
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patients 90 per cert of patients under 20 years of age, 70 per cent between 


hose under 40 vears of age had 


the ages of 20 and 40, and 60 per cent of t 
astigmatism with the rule. Of the myopic, 63 per cent of the voung, 6 
per cent of the middle, and 60 per cent of the seme group si ed the 
same form of astigmatism. Of the mixed astigmatism group, 74 per cent 
of the young, 85 per cent of the middle, and 70 per cent of the senile 
group were in this class. It will be seen therefore that while the pet 


centage of the senile group is smaller, the same findings are present there 


as in Others. In other words, astigmatism with the rule holds f 
senile group in all classes of eves 

The essavist also stated that ‘A cycloplegic is indicated in all patient 
except elderly persons with little accommodation.” I cannot agree w 
him entirely, for in my study, while I found the lowest degree of differ 


ence in the senile group, they were 1umerous and in the same direction as in 


the younger patients. The summary here showed that of the hyperop 
individuals 65 per cent of the young averaged 88 D. difference; 65 pet 
cent of the middle aged group .50 D. difference; and 54 per cent of the 
senile group .42 D. difference. In the myopic, 68 per cent showed .51 
1). decrease in the young; 63 per cent of the middle aged group average 


43 D. less, and 41 per cent of the senile group 46 D. less. Of the mixe: 
} I 
istigmatism cases, 83 per cent of the young averaged 1.15 D. ditference 


t of the middle aged group, 54.1). difference: and 560 per ce 


50 per cel 
f the senile group .39 D. difference, the change being either a deere 

in the minus or an increase in the plus meridian. Combining those case 
which showed changes in the cylinders, that is, totalling the cases that had 


cither more or less cylinder with more sphere under atropine, we find that 


in the hypcropic group 52 per cent of the young, 48 per cent of the 


middle aged, al d 37 per ce nt of the sentle sh »wed chat ges il the amoul 
of astigmatism. In the myopic group 54 per cent of the young, 55 pet 
cent of the middl aged, and 43 per cent ot the senile showed difterences 
In all cases where the spheres increased the cylinders changed in 65 pt 
cent, and remained the same in 35 per cent. In those cases where thi 
spheres decreased, the cylinders changed in 81 per cent, and remained 
the same in 19 per cent. Those cases where the sphere remained th 
same had 55 per cent in which the cylinders changed, and 45 per cent i 
which they remained the same 

The most significant findings in the entire series were the cases whicl 
showed myopia under homatropine and became mixed astigmatism undet 
atropine. I found this change in 12 per cent of all the myopic eyes in my 
series. It was also found that 21 per cent of all the mixed astigmatism 
under homatropine showed hyperopic astigmatism under atropine 

My study showed that 62 per cent of all hyperopie meridians changed 
an average of .52 D. and that every sixth meridian in the hyperopic ey: 
had an increase of .75 D. or more Of those with myopia, 58 per cent 
decreased an average of .61 D., and every seventh meridian in the myopic 
eye had a decrease of .75 D. or more 

For practical purposes it is well to remember that in hyperopia the 
sphere increased and the cylinder decreased in 32.3 per cent of case S, and 
in myopia the sphere decreased and the cylinder increased in 31.2 per 
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igmatism whicl es at « ery Mm 1 
there is little chance of error; but when t 
ve lies at an oblique axis and in placing our 


20° or 25 the increase 


this axis by 15°, 


ion may deceive us unless we take into « 


ther important 


point in cylinder retinoscopy, that of the 


‘ce of equally and uncqually mixed astigmatism 


s assume that we 


h 


il 


ive an uncorrected plus astigmatism of one 


axis 50 \s a trial we place our correcting lens axis at 30°. 


1 


vement appears at 85°, which is 55° to the 





88 


left of our inserted cylinder, the increase of 10° being 


lifference between 50° and 


45° to make us suspect that our cylinder is too strong. Ho 


to decide which is the case? 
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30 Fifty-five degrees is eno 


First, by noting the brillia 
ee 


movement of the two bands or movements of light whi 


angles to each other. lf we 


find that the new hy peropic 


ment to the left of our inserted evlinder is of the same 


has the same speed of movement as the myopic moyvemer 


to it, regardless of the size 


of our angle of direction, we 


evlinder is correct as to streneth 


yar 

ih mor 
ire We 
y and 
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\N ENPERIMENTAL STUDY OF DETACHMENT ©O1 
Philly RETINA AND TPS SURGICAL THERAPY 


With the advent in 1927 of Gionin’s! report on a procedure for 
he cure of detached retina, interest in this subject was stimu 
lated ane Numerous reports of cases treated have appeared 11) 
the literature and. at times. some inference was drawn as to the 
lolog the condition, Because of the time element and. the 
ry litthe has been written on biopsied or autop 


S1€ iterial, Lexactl at occurs when a detached retina 1s 


treated has not been thoroughly studied 


With these thoughts ne mind, We began this study two vears 
vo at Northwestern University. This must be considered a pre 
lamina report as the investigation 1s still being carried on and 
5% onclusive 

Phe initial problem was to produce detachment of the retina im 
al i] 

I] this was not an origmal thought 1s att sted by thre eXxtel 
STV ork of Weekers because an CX rinental detachment of 
the retina is necessary in a study of this sort, a review of the 
nethods and attempts at its production does not seem out of plac 


at this time. In 1875 Chodin*® showed that a loss of vitreous du 


to an incision into the sclera was often accompanied by a detach 


nent of the retina. Rahlman,* in 18/76, and Leber,’ in 1886, pro 


duced retinal detachment by carefully introducing a foreign bod) 
into the vitreous or by simply injecting a concentrated solutior 
of sodium chloride, Both Boucheron," in 1883, and Simi, 1 
IS84, used a dilute solution of cantharidis which was injectee 


between the sclera and the choroid, In 1895, Bach* resorted to ai 


intra-ocular injection of sublimate to produce detachment in a 


abbit's eve. Wessely,” in 1904, apphed a capsule to the eyebal 





and caused a circular area of steam to be introduced into the 


collar of the capsule. Best,’® in 1906, injected phloridzine to effect 


‘Irom the Department of Ophthalmology of the Northwestern U 
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an experimental diabetes. An exudative detachment of the retina 
was noted between the choroid and retina. During the twenty 
vears following little if any experimentation was published in 
this field. While studying ophthalmotonus experimentally in rab 
bits, Weekers'' found detachment of the retina as a by-product, 
which eventually became more fascinating than his original in 
vestigation. By using the red heat of the cautery on the exposed 
sclera of the rabbit's eve he was able to produce an immediate 
detachment which persisted in some cases as long as five months. 
However, few tears or holes were found in the retina of his ani 
mals. In a recent discussion of a paper by Walter Parker,’ 
Laird'* refers to the experimental work of Sinclair. This is also 
mentioned in Ball’s'!! textbook, but no references are given and 
we were at a loss to find any mention of it in a thorough review 
of the literature. Gonin and the men who have adhered to his 
views, especially Vogt!® and Lindner,"® insist upon the necessity 
of a hole or tear being in the retina, and have emphasized _ the 
fact that cure is possible only upon the localization and cauteriza 
tion of this dehiscence in the retina. 

Speculation as to the pathogenesis of detachment of the retina 
has brought forth many theories. Weekers divided these theories 
into three divisions, viz. : 

1. Theory of Distension.—This emphasizes the fact that the 
majority of detachments are found in highly myopic eyes. Be 


cause of the stretching of the outer layers, the thin, loosely at 


tached retina fails to follow in the enlargement of the globe and 
thus necessarily falls away. 

2. Theory of Traction.—Here an alteration in the vitreous is 
presupposed. Because of this diseased process, bands formed in 
the vitreous attach themselves to the retina and gradually pull 
it away from its choroidal contacts. 

3. Theory of Pressure Displacement.—It is the oldest con 
jecture, basing the hypothesis on the fact that an exudate, hemor 
rhage or what not, produced either in a diseased choroid or th 
posterior retinal layers, may cause forward bulging of the retina. 

Various authorities have modified these three theories to suit 
their own ideas of the subject. 

Gonin™ feels that there are primary changes in the vitreous 
and probably the choroid, the retina weakens, a hole is formed, 
and the metamorphosed vitreous goes through this hole and dis- 


sects the retinal attachments. 


STUDY OF DETACHMENT OF THE RETINA 9] 


eutschman'* has expressed himself along similar lines, but 
oes not agree with Voet,'!” who assumes the retinal tear to le 
the primary cause. Deutschman goes further and shows that the 
ften is closed spontaneously or by igni-puncture without 
healing the detachment. Doth Walt“? and Weekers hold to. the 
ld theory of pressure displacement, and both feel that their ex 
perimental work has proven this contention 


Von Graefe vas the first to enunciate the fact that a choroidal 
udate was the cause. Leber®*? is the originator of the traction 
heoryv. tle modified his original view from time to time, did 
t think the holes could be closed and was very pessimistic 
ceri e.. ei ell?’ persists in his view that all difficul 
( ¢ explained on the theo that in Inghly myopic eve 
he retinal coat 1s easily subject to detachment because of th 
tre hin ‘ the other coats Sourdill thinks that it 1s 1 
acknowledged clinical fact that there is fluid between the retinal 


is must be evacuated either outsi 
the vitreous; thus the presence of a hole in the retina is no dis 
advantas lor further details of these theories one must refer 
inal works, the many articles on detachment, of the 
and the reviews ot the subject. one of which 1S 


the extensive summary by Stallard. 


In spite of the fact that Weekers had devised a method for the 


production of experimental detachment of the retina, which, in 
his hands, gave excellent results, it was our feeling that since 
the hole o1 teal had becom the prin ary “bone ot conte ntion,”’ al 
nethod to include this was necessar\ \fter many trials we wert 


ble to develop a technique which satisfied our need for an arti 


ficially detached retina. The details of this method will be de 


Qur problem has divided itself into two phases: first, the 
pathological study of experimental detachment of the retina as 


1 


such; and, secondly, the chemical and physical evaluation of thi 


vitreous in eyes so diseased. .\ discussion of the former will le 
undertaken first. Reports in the literature on pathological exai 

nation of operated detachments are indeed meager. Weekers’ 
description of his experimentally produced detachment in a rab 
hit's eye is most interesting. He reports “in a typical picture of 
nunimum cauterization, the episclera is moderately edematous and 
infiltrated, the sclera at the same time shows no manifest lesion. 


Phe choroid, on the contrary, is profoundly altered. It is the sit 
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of an enormous vascular congestion, The tumefication of the 
choroid is seen, making it appear as an erectile tissue, Intense 
congestion is found in the large vessel layer. An exudate ts 
accumulated between the pigment laver and the retina.” 

\msler**® demonstrated the pathology in a case complicated by 
intraocular hemorrhage followimg cautery for a detached retina, 
but to our mind this complication certainly influences the picture, 
and thus the interesting findings are of little value 

The first attempt to study experimentally the effect of cautery 
on the eve is the very recent preliminary report of Luntz?’ fron 
Lindner’s clinic. He was interested in knowing whether the whit 
or red heat of the cautery was most satisfactor Retin of 
rabbits exposed to the cautery for various lengths of time, from 
two to twenty seconds, were removed after five to twenty-two 
days and studied. Luntz felt that it was of importance to note 
that tissues not in the immediate vicinity were affected by the 
cautery, in spite of Wessely’s** comment to the contrary. In the 
discussion of this report, Lindner** brings out the point that dir 
effects may be toxic in nature, and are found especially where 
the cautery is used for longer periods of tin 

()f more recent publication is Guist’s*’ work on his new opera 
tion with the potassium hydroxide stick. Sections showing the 
pathology resulting after one second, which Guist found to be the 
optimum time, accompany the article. Lindner®! feels that this 
new method, because of its chemical nature, approximating. the 
method of Sourdille with oxyeyanide of mercury, does less harm 
to the tissues than the cautery. A pathological study of (iuist’s 
sections would seem to bear out this statement 

After many attempts with varying procedures, the simple tech 
nique for producing a mechanical detachment of the retina may 
be described as follows: The rabbit is pla red under ether anes 
thesia and the usual operative methods to prevent infection ar 
carried out. The eyeball is rotated upward as far as possible, the 
conjunctiva incised down to the selera. .\ small incision, from 
1'4 to 2 mm., is made with a cataract knife through sclera, cho 
roid and retina, so that the vitreous is not entered, or at least very 
little disturbed. A small thin spatula, about 1 mm. wide, is inseri 
ed between the retinal and choroidal coats, and by a backward 
sweeping motion the layers are separated. A small amount of 
vitreous usually escapes. No attempt is made to close the scleral 


opening, as this is the permanent hole which reaches through into 











lavers separated mechanically in t productio f exper) 


mental detachment of the rctina 
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the vitreous. The conjunctiva is closed with silk sutures, atropin 
and 2 per cent mercurochrome instilled, and no dressing applied 
The entire procedure may be checked with the ophthalmoscop« 
\s was stated previously, many attempts have made this method 
the one of choice, and an explanation of why this method was 
accepted would simply be presuming on your time and patience 
Suffice it to say that ether caused least loss of animals, mercuro 
chrome prevented loss of eves by infection, and drawing off vit 
reous previous to opening the chamber did not enhance the ulti 
mate results. Fig. 1 demonstrates the normal rabbit's eve in a 
microphotograph. Fig. 2 is that of an artificially detached retina 
according to our method. 

In order to know the effects of operative handling on detached 
retina, we thought it appropriate to study the pathology of the 
various operative agents on the normal eve. Fig. 3 is the normal 
rabbit's eve after using the actual cautery. big. 4 shows the 
results with the Paquelin cautery, the method of Cronin. In 


lig. 5, Larsson’s** method of using the diathermy ball is depict 


ed. Fig. 6 is an eve removed after intra-ocular diathermy wit! 
a fine needle. Fig. 7 shows the Sourdille method with cyania 
of mercury, Fig. 8 shows the results according to the most recent 
method of Guist’ with potassium hydroxide stick. These sam 
procedures were used on our artificially detached retina and are 
demonstrated by ligs. 9 to 14. 

Fig. 9 is a detached retina treated by actual cautery for ter 
seconds. 

Fig. 10 is a detached retina treated with the Paquelin for two 
seconds. 

Fig. 11 is a detached retina treated with the diathermy ball for 
five seconds. 

Fig, 12 is a detached retina treated with the diathermy need 
for two seconds 

lig. 13 is a detached retina treated with cyanide of mercury 

lig. 14 is a detached retina treated with the KOH stick for 
one second. 

Reattachment seems to have taken place in all procedures by 
producing an adhesive exudate between choroid and retina. A 
detailed description of the pathological findings in our study, be 
cause of the many methods used, would be presumptuous. There- 
fore only brief statements of the changes are included. The actual 
cautery and the Paquelin caused a large hole to be formed in all 
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Fig. 4. Destruction in the normal rabbit’s eye due to the Paquelin 
cautery (Gonin’s method) used for 5 seconds. Removal after 5 days. 
(X45.) 
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ig. 5. Pathology caused by the use of the diathermy 
on the intact rabbit's eve (X45 


method ) 
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Fig. 6. Destruction caused by use of diathermy necdle after 5 
in intact rabbit’s eye. Removed after two weeks. ( X45 
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the layers with which they came in contact, regardless of the time 
of exposure. In all procedures, with the exception of Guist’s, the 
area affected did not extend more than one-half centimeter in 
radius from the point of contact. With the hydroxide stick there 
is a tendency for the chemical to spread, especially if the time of 
application is for longer than one second, and thus a larger area 
may be included. In our hands, neutralization with such a mild 
acid as acetic does not mitigate against this defect. The Sourdille 
procedure with oxeyanide of mereury had little or no effect on 
the normal eye, and it would seem that the sclerotomy is the in 
portant part of this method. 

Larsson’s diathermy ball causes no destruction of tissue except 
tor the pouring out of an exudate. Because of its harmless effects 
it would seem to be a rational procedure if the electrical factors 
vere standardized. The diathermy needle must be used with care. 
In the absence of fluid actual cauterization of the tissues takes 
place. Where spontaneous reattachment occurred after mechani- 
al detachment we are unable to say at present just what becomes 


f the retinal holes, as pathological study did not reveal this. 

Chat spontaneous reattachment might occur even without ther- 
apy was not disregarded. However, in watching these cases 
ophthalmoscopically over long periods of time, no reattachment 
occurred within the first three weeks, and operative methods were 
attempted so that actual healing was ended before this period. 
Spontaneous reattachment did occur in all cases after six weeks 
in spite of a remaining hole in the retina, 

lhis brings us to the second phase of this work. The startling 
act that spontaneous reattachment occurred regardless of the 
hole in the retina after a period of six weeks led us to try other 


been known for a long time that detached 


methods. It has 
retina occurs often in a soft eye. Also, in those highly myopic 
eves which seem more predisposed to this condition, the exist 
ence of what is called “fluid vitreous” has always been a question 
ible quantity. Redslob and Reiss** have demonstrated conclu- 
sively that changes in the pH of the intraocular fluids play an 
important and direct role in the maintenance of intra-ocular 
tension. If the pH is on the acid side the tension tends to be 
lowered, while the alkalin ion raises this factor. We tried various 
dilutions of acetic and hydrochloric acid, and while we were able 
to produce a detachment by this method we found it beyond con- 


trol. An acid strong enough to cause the detachment went further 
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Fig. 8. Use of KOH stick (Guist’s method) 
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and disintegrated the retina and choroid. If the acid was not of a 
certain maximal strength no detachment occurred. binally trypsin 
was tried. In stock concentrations digestion took place after « 
tachment. Hlowever, by diluting the trypsin a detachment oc 
curred without destruction of the lavers and remained over a 
long period of time. We were greatly interested to know just 
what changes in the make-up of the vitreous took place, and Chart 
1 shows a comparison of the various vitreous elements in thi 


normal rabbit's vitreous and in one treated with trypsin 


CHLART | 
Normal | \] sinated 
Surface tension! 52.7 50.84 
Sugal 1O0 S19 
otal nitrogen 26.3 113.2 
\mino-nitrogen S.16 5.45 


\s the surface tension of water is 70.7, it is easily realized that 
the fluidity of the vitreous is increased by trypsin. Also sugar 
and total nitrogen in mm. per 100 ce. are enhanced. The method 
of producing these results was as follows: \ stock trypsin powdet 
was mixed with physiological saline to form a supersaturated 
solution. This was sterilized by putting it through a Berketfeld 
filter. The filtrate was then tested for digestive potency in various 
dilutions with carmine fibrin. Three minims of a 1 to 4 dilution 
were injected with a small hypodermic into the vitreous chambet 
of rabbits’ eves. This Was recovered by removal of the oe] hes 
after five days and analyzed, Comparison was made with normal 
controls. A detached retina so produced has been found oph 
thalmoscopically after a period of five months, in spite of the fact 
that there were no holes in the retina, the hole made by the 
injecting needle being entirely closed in about one week's time. 
In Baurmann’'s** study of the vitreous, he has expressed the view 
that the vitreous plays a passive role in detachment, that tears o1 
holes are secondary only but prevent reattachment. Because of 
these views Baurmann has been the chief exponent of the so-called 
hydrostatic theory. Duke-Elder’s extensive investigations are 
known to all of you, and in one of his latest publications*® he 
expresses the view that if “one has a fluid vitreous that gives no 


real support to the retina from within, and then the eve is made 


the object of a trauma, here are all the materials at hand for caus- 
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ig. 12. Mechanically detached retina treated with diathermy needle for 2 


seconds Removal after 5 days (S70. ) 
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Fig. 13. Mechanically detached retina treated by Sourdille’s method. 1 
moval after 5 day («40 














14. Mechanically detached retina treated with KOH stick for 1 s 
ond. Removal after 5 days. ( 


Fig 
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DISCUSSION 

Dr. A. L. Brown, Cincinnati, Ohio: Those concerned with so called 
spontaneous retinal detachment are interested in the pathogenesis, the 
best curative measure, and the role of tears 

The mechanical theories are the oldest and most obvious his 
doubtless because the condition primarily presents such a_ striking]; 
physical appearance and so often occurs in persons apparently in good 
health. Gonin’s recent work and his emphasis on the importance of tears 
has stimulated the correlation of the work of other observers to the point 
where anatomic theories no longer explain many facts. A certain number 
of detachments in highly myopic eyes may be due primarily to a receding 
of support from the vitreous. Those eyes in which no detachment occurs 


may be filled with a more fluid vitreous or sufficient amount which fol 


lows the change in the shape of the globe enough to form a support 
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leser s the blackish-gray opacities in front of the posterior pole 
the eve e believes irresponds to the posterior surface of the 
( ct hed ( retracted from behi d for vard i hese he has 
pic eves with and without detachment lf a detached 
e pt nt im both mstances some other factor must entet 
ete the conditions for retinal detachment 
| t mpressed by the weight of Gomi ma observations, | 
{ ‘ s of cause and cure rested on the tears. [| am not so sure 
eo d three more cases which responded to the cautery, al 
two of them revealee tears even after prolonged bed rest 
Va effected iIntrodu¢ ev the « iutery at the point 
reate detachment. Van Lint (Arch. d’Ophth., September, 1930) 
that uterv puncture induces adhesion between the retina and 
( ect mec wical reattachment Other observers have like 
( clu Mportance has een given to the eal Ss to 1ts rela- 
1 t ( cure b cautery 
‘ iVist is ¢ tluated existing pl s and has pl ceeded with 
nent estivat s His most signi nit aise sure s failure to 
ern el detachment his at first thought seems rathet 
‘ ( vt Th nical prognos t seems that experi 
t CK etachment with the factors 1 tie uthor’s hands does 
Vit ( ( iscs | en the areas I dl oroida atrophy, 
forme ( ete itreous opacities, with ret exudates, ane 
we sO tel describec do not mm ete the picture To! the 
thons may d in so many cases without detachment Bevond 
) Sica m 1testat ls there pT ba \ 1¢s m rk d rchemica 
the retin ( idja structures da el I i 
1 necessary to produce an actual detachment 
\ ( s I p 1 at the present scems t dicate t t ul at 
( the most effective treatment Phe ict of chemicals, es- 
eg CaUstics su s sodium hydroxide, might be more difficult 
( especially 1! in already disturbed « ot tl 1 cauter whose 
s by heat. Diathermy introduces the element of conductivity 
ther ocular structures, whereas it is probably wiser to limit 
) 2 FORD IR. Girrorp, Chicage | just want to say that the sec- 
Dr. Mayer showed were some that had been embedded in paraffine, 
that cert hanges in the sclera were in all probability due to the 
ed material and not the result of cauterization 
| thinl ( teresting thing about this work is the continuous re- 
ichment when the hole is still present. I hope Doctor Mayer will go 
th his stud f the vitreous and perhaps be able to tell us more about 
fter he has finished his work 
Dr. LEo L. Mayr closing I want to take this opportunity to thank 
Gifford and others of the Northwestern University for their help in 
Ss wort 








ANGIOMATOSIS RETINAL WITH CEREBELLAR CYSI 
(LINDAU’S DISEASE). 


WaLTER S. ATKINSON, M. D., 
WATERTOWN, N. \ 


Since Lindau correlated the syndrome of hemangiomas of 


the cerebellum and retina, 1926-1927, and Cushing and Bailey 


so recently reviewed the literature when reporting their case im 


1928, to include a review here seems unnecessary. 
That the association of angiomas of the retina with angioma 
tous and cystic lesions in other parts of the body, particularly with 


a cerebellar cyst and its familial tendency, is not generally recog 
nized by ophthalmologists, is evident by the statement of Cushing 
and Dailey® that “out of many examinations during the patient's 
life by at least eight observers, the presence of the angioma was 
not detected.” 

The large tortuous retinal vein had been observed, but its sig 
nificance evidently not appreciated. 

Cushing and Bailey,’ in reporting their case, state that so fat 
as they are aware it is the first in which the histological diagnosis 
of the cerebellar lesion has been verified during the life of the 
patient, which adds interest to the patient’s history, to be given 
below, who is still alive and well. 

J. R., aged 32 years, paper finisher. He was first seen by me 
November 27, 1926. His chief complaint was failing vision, par 
ticularly in the right eye, for the past nine months. He also com 
plained of very severe occipital headaches for the past few months 
and pain in the back of the neck, occurring more frequently dur 
ing the past month and worse at night, so severe some days that 
he was obliged to remain in bed. 

lor a few days prior to the examination he had felt dizzy in 
the afternoon, The dizziness was sometimes accompanied by nau 
sea, but he rarely vomited. In walking he had a tendency to bear 
to the right but had never fallen 


In 1919, on discharge from the army, he first discovered that 


he could not see as well with the right eye as with the left. 
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( | Cal he tell fron a tres striking his head 
hed one week, There is no history of other members 
heing similarly affected, but one sist s in the 
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{ ( na in he CVE 
en die rorths ter birth: cause unknown 
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is until in the periphery it disappeared in a vascular 
having the appearance of a tangled coil of enlarged 
etinal vessels appeared quite normal except that 
eis were shehtly enlarged 
Phe edia were clear, disc normal, and the veins 
Phere is i lare irregulat pigmented, whitish, 
l patch extending” verticall hetween the superior 
temporal retinal ve ssels, about two dise diameters to 
de of the macula lutea and about one dise diameter 
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29, 1926, the patient was admitted to the House 


Samaritan, Watertown, for observation, 








108 WALTER S. ATKINSON 


Summary of general physical findings : 

Hlis temperature was 98°, the pulse 8O and respirations 20. Tl 
was suffering acutely with occipital pain and the movement ot 
his head brought on a paroxysm of pain. The cranial nerves wer 
apparently not impaired. The reflex of the right bicep was mor 
active than the left. The left knee jerk was a little more active 
than the right but both were exaggerated. The ankle jerks wer 


sluggish but the right more active than the left. 


\fter admission to the hospital, he had to be catheterized. “This 
had never been necessary prior to admission. His urime showed 
a faint trace of albumen, but was otherwise normal, The blood 
and spinai tluid \Wassermann was negative. The blood cou 
and blood chemistry were normal. The cerebrospinal tluid was 
clear with the pressure greatly increased, but the laboratory find 
ings were normal. 

ear, nose and throat examinations were reported normal except 
for a chronic inflammation of the left antrum 

\ provisional diagnosis of cerebellar tumor was made, and 
the patient sent to St. Luke’s Hospital, New York City, where 
was admitted December 9th 

The report from St. Luke's Hospital added the tollown 
The right pupil was smaller than the left, both were irregular and 
reacted sluggishly to light and accommodation. There was nys 


tagmus to the left but no strabismus 


Ophthalmoscopic examination showed a choked dise mt 
right eve and an optic atrophy in the left eve. (No note wi 
made of the angiomatous condition of the right eve.) Both tvm 
panic membranes were dull and slightly injected 

Neurological examination indicated weakness of frontalis mus 
cles. The biceps and triceps were active and equal, and the left 
knee jerk exaggerated, There was a suggestive Gordon and 
Babinski. 

\ decompression operation was done, exposing the cerebellum 
\ eystic tumor was found protruding from below the lower 
surface of the left cerebellar lobe and pushed downward through 
the foramen magnum toward the midline. It contained quite cleat 
fluid (5 to S cc.), and the top of the cyst was cut off to be used as 
a pathological specimen. 

Macroscopical examination: The specimen consists of a small 


piece of fibrous looking tissue which on section appears hemor 


~~ 


rhagic. 
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\licroscopical examination: Sections of the wall of the cvst 
show a very small amount of cerebellar tissue (microphotographs 
land 2), the cells being rather disorganized, small masses of glia 
infiltrated with blood and the more solid portion of the tissue 
composed Ola larg number of dilated vascular sinuses embedded 
ina glial reticulum in which are a number of rather large clear 


ells. These cells are probably also glial in origin, having a small 





compact, deeply staining nucleus. Some of the vascular simuses 


contain many polynuclear cells, apparently early thrombi forming 
in the wall. The lining of the cyst is apparently glial only. None 
of this tissue appears to be neoplastic, and many of the changes 
are inflammatory, due to pressure or trauma. 

Qn January 7, 1927, he was discharged from St. Luke’s Hos 


pital, improved. Dr. L. C. Knox, pathologist at St. Luke’s Hos- 
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pital, very kindly reviewed the slides of the cyst wall removed at 
the time of operation, finding tiny angiomatous areas, and states 
that unquestionably the cyst is one of those arising from and in 
connection with an angioma, as shown in the accompanying 
microphotographs. 

On December 10, 1927, when next seen by me after the opera 


tion, he was having practically no headaches and _ felt 





said that he has been unable to see with the right eve since the 
operation. 

Vision: Right eye, hand movements temporally ; left eye, 20, 50 
and with correction 20 20 3. The loss of Vision in the right 
eye was due to a large detachment of the retina, otherwise the 


eyes were about the same. 
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DISCUSSION 


Dr. ArtHur J. Bepett, Albany, New York In the last two years | 
have seen six cases of angiomatosis retine. Three of these were referr 
to in an article published in the American Journal of Ophthalmolog 
May, 1931. The literature was completely reviewed at that time 

The mest spectacular finding in all reported cases, as well as thos 
I have seen, was an extremely large vessel or vessels. lrequentiy thi 
was an immense vein, so that in every case in which great vessel tullnes 


is present the periphery ot the fundus must be searched for the chat 


teristic angioma. This may not be present for a considerable time, ever 
many months, after a probable diagnosis has been mad Phe angioma 
vary greatly in size and are often mistaken for retinal hemorrhages. Thx 


entering artery and draining vein can, however, be distinguished 


(Dr. Bedell presented lantern slides of many of the historical ca 


and a photograph of one previously unpublished. ) 


Dr. Grorce F. Suxer, Chicago: I wish to put on record an unu 
case of angiomatosis retine in a soldier, 36 vears of age, whose famil 
and personal history were negative The patient was also serological 
and neurologically negative. He was sent from army hospital to arm 


hospital, and finally landed ai the Edward Hines, Jr. Hospital (vetera 
hospital). No diagnosis had been made at the other hospitals He 
showed no symptoms whatever except a reduction of vision in the right 
eve. (See photographs. ) 

In the retina of the right eye the superior nasal vein was exceedis 
dilated and at points constricted—in other words, kinked Phe accom 
panying artery was likewise dilated, but not kinked. There was a retinal 
cetachment at the site of the elevation of the vessels, for these vessels did 
protrude into the vitreous and on their apex the retina was elevated « 
detached, if not edematous. There was a sclerotic belt in the choroid 
following the course of these vessels. Both artery and vein abruptly dis 
appeared in a “lake” of blood in the extreme upper nasal quadrant of the 
retina. Seemingly, there was an anastomosis at the very point of dis 
appearance. No view was obtainable of the fundus beyond this lake. The 
external eye in this area was normal. However, transtllumination at thi 


point showed this lake. There were numerous elevations and distortions 


of accompanying vessel branches. The disc was normal excepting on 
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LSUAI hikLDS IN| CHRONIC GLAUCOMA—THE 
EFFECT OF REDUCED ILLUMINATION. 


~ 1} \] 14) \l. |) 
sa N. 3 

1 hie des ree 1 ess ot treatment. vhethet medi il or sure 
al, is well ka n to be dependent upon early diagnosis in all 
elds of 1 lendeavor. Vhis ts particularly true of the chronic 
orms of ol ( tand has stimulated the development of reliable 
a | noting the progress of the disease. 
Phe importat eful measurement of the field of vision in 
ese cases | long been recognized, Chronic glaucoma 1s more 


dependent upon perimetry for its understanding than perhaps 


any other disease, and many advances 1n this method of examina 


The most important addition to the methods of visual field 
examination has been the introduction of the tangent screen and 


1 
} 


he investigation of the central 


’ 
( 


portion of the field. Many different kinds of screen have been 


developed Varvinyg 11 S1Z¢ ind shap and in the methods ot 
recording the defects uncovered. Jhe screen devised by Thomas 
Sol s Te cnt | perhaps more adaptable to office 
and clinic use than any of the larger screens. Its chief disadvan 
tave, however, 1s. the mutation of its use to scotometry, as it 1s 
not sufficiently large to permit mapping the field of a 1 mm. 
object at a distance of 2 m. Nevertheless, it has served well the 


purpose for which it was devised and has probably stimulated 


the careful investigation of the central field, especially in the early 


The use of a tangent screen at 1 or 2 m. with small-sized test 


objects has the effect of magnifying such defects as may be 


present, or, to use the language of Ferree and Rand, of increasing 


the sensitivity of the test. .\s these authors have pointed out, 
there are three ways in which this can be done. The first is exem 
plified by the present method of using the tangent screen. \ 
second has to do with the difference between the object and its 


background. This factor they have incorporated in a perimeter 
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of their own design. The third variable concerns the illumination 


Combinations of these offer further possibilities. 


It is the purpose of this paper to report the effect of the com 
bination of the first and third in a small series of cases. The 
method used, although not scientifically controlled in a strict sense, 
seems to have very definite value in spite of its crudeness. It ts 
described because it reduces to a minimum additional apparatus 
and expense and can be made use of without adding greatly to the 


time consumed, 


In all cases Vhomasson’s sereen was used at a distance of lon 


and a test object of 1.5 or 1 mm \fter adjusting the patient 


the lighting was reduced on the screen, by closing window cut 
tains, to an average ot about 0.20 feet candles, as measured with 
an illuminometer. .\fter allowing for adaptation to take place, 
the 1/1000 field was outlined, repeated tests being made to avoid 


1 


error. After this had been completed the curtains were widel 
opened and the tests repeated, the blind spot being caretully 
mapped and the search for scotomata carried out. When these 
tests were first carried out, immediately after the patient left, as a 


control a normal person was examined under identical conditions 


Chronic glaucoma seems an especially appropriate disease for 
which this procedure can be used. The work of Derby and his 
collaborators has clearly demonstrated that a lowering of the light 
minimum is probably the earliest detectable change in incipient 
cases. This beme true, one should be able to detect earlier o1 
more advanced field changes in these cases by reducing the 
ilumination, lurthermore, progress of the disease could be mo 


surely demonstrated 


With these considerations in mind, the fields of eleven cases of 
chronic glaucoma watched over varying periods of time art 


presented. 


Six charts of case 1 are presented. This patient has been undet 
observation since September, 1923, and has had repeated field 
studies made over a period of more than seven years. She is, 
therefore, well trained and an accurate observer. Many attempts 
to discover scotomata or other changes in the central field and 
about the blind spot have always been unproductive. Her right 
eye was blind when first seen. The first chart presents a normal 
blind spot and the field for a 1.5/1000 test with full illumination. 


€ 
4 
4 
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Mrs. FE. C., A-1115. Chart 11I]—July 30, 1930, 10:30 a. m., bright, 
ision, 6/8+; tension, 3/5.5=25 mm.: 1/1000 outer field. good 
| spot, good light; inner field, dim light 
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Case 1—Mrs. E. C., A-1115. Chart 1V—Jan. 20, 1931, 10:30 a. m., bright, 
cloudy; vision, 6/8+; tension, 4/7.5—31 mm.; 1/1000 outer field, good 
light; blind spot, good light; inner field, dim light 











Case 1—Mrs. E. C., A-1115. Chart \ | 


1931, 2 p. m., dull 


) 
) yifer ] lily ] 
Q outer held and blind 


in. 3 
snowy; vision, 6/8+ ; tension, 3/5.5==25 mm.; 1/10 
spot, good light; 2/1000 middle field, dim light; 1/1000 inner field, din 


light. 








Case 1—Mrs. E. C., A-1115. Chart VI—Feb. 14, 1931, bright, cloudy 


vision, 6/6—; tension, 4/5.5=24 mm.; outer field and blind spot 1/1000, goox 
light; inner field, 2/1000, dim light; 1/1000 not visible, dim light. 
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1 
{ 
| 


e reduction of the field when the 
light was reduced. Chart [1, taken one year later, shows the only 
cotoma ever found in this case connected with the blind spot. 
except for this area the 1.51000 field shows practically no 
hange, With reduced illumination there is a marked contrac 
on of the 1.51000 field as compared with the previous chart 
Phe conditions of the test are practically the same as regards the 


e and brightness of the day, In Chart III the chief changes 





are represented by a definite enlargement of the blind spot and 
the nasal step. In Chart I\, six months later, the blind spot 
remains enlarged and there is Iitth change in the 1/1000 field 
ith good illumination. There is, however, a further reduction 
hting. Further change is 
ted in the fifth chart in which a 2 1000 field is plotted for the 
first time ith reduced light. In the last chart . 1) the 1 mm 
ht is reduced and the 
? 1000 field has undergone still further contraction. Throughout 
hese observations it will be noted that there has been rela 

vy litth: change in the extent of the 1 1000 field when eood 
lighting is used. There has been some variation in the blind spot 
no scotoma has ever been discovered, with the exception noted, 
Ithough a careful search has been made. The striking thing 
ut these charts, then, is the gradual reduction of the field in a 
dim hight without appreciable change in good light. This sequences 
events corresponds well with other clinical evidence of the ad- 
mce Of the proce ~P Phe pati nit has been having more subjective 


lately, the tension has been more difficult to control with 


tics, and some surgical intervention seems imminent in the 
iture in spite of the fact that the patient is a poor surgical risk 
live charts show the progress of the disease in case 2. There 


a greater degree of variation in this case, but it seems fair to 
nelude that the fields in reduced illumination show the progress 
the discase more clearly and are more consistent with the other 
nical features of the case than those taken with good light. This 
not a case of primary simple glaucoma, for the slit-lamp re 
vealed the presence OF Very fink deposits ditfusely scattered over 
the posterior surface of the cornea. The change shown in Charts 
Vl and VIII consists mainly ina slight reduction in the 1.5/1000 
field when the lighting was reduced. A marked change is to be 
noted in Chart IX. If one were to consider the fields taken with 


ood light only, a very marked improvement would be thought 








120 5. B. MARLOW 





Case 2—Mrs. C. F. I \-5348. Chart VIl—Mar 8, 1929, 11 
bright, sunny; vision, R. 6/6—, L. ¢ tens g.. 4/5.5=22 mes 
§/5.5 18 mm.; 1.5/1000 outer field 





SONNE ART rR om 








Case 2—Mrs. C. F. F., A-5348. Chart IX—Oct. 1, 1930, 11 a. m.. bright, 
cloudy ; vision, 6/6— each; tension, R. 22 mm.; L. 18 mm.; outer field and 
blind spot 1/1000, good light; inner field, 2/1000 dim light; 1/1000 not 
visible, good light. 
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to have occurred. However, the 2/1000 field is quite contracted 
with a reduced illumination and 1/1000 invisible. No explanation 
is offered for the increased size of the 1, 1000 field in good light 
In Chart X still further progress is noted, for at this time the 
2/1000 field has become lost. Chart XT indicates a second appat 
ent improvement, the 1/1000 and 2/1000 field remaining lost, 
however. These ups and downs corresponded fairly closely wit! 


the clinical course of the disease. The patient suffered 


recurren 
attacks of pain, which were coming at more frequent intervals 
although the tension was always found within normal limits. TI 

depressions in her field were found when they were examined 
r intet 


relatively soon after discomfort, the larger ticlds at a longer inte 


val after the occurrence of subjective svimptoms, 


Case 3 has been under observation less than one year 
XIE and XII show improvement under treatment if the extent 


of the field and the size of the blind spot alone are considere: 


+) 


With the light reduced this improvement diasppears, the second 


field showing some reduction in size from the first 


‘ 


In case + Charts NVI and XVII show some slight improvemen 
in the field after operation. This patient has been under observa 
tion for nearly four years. \n iridectomy was done on his right 
eye soon after he came under observation. Charts NIV, N\ 
and XVI show the failure of his left eye, which was found mor 

1 
| 


and more frequently to have elevated tension not fu con 


detects 


trolled with miotics, It is interesting to note that thi 
found in bright light are reduplicated and intensified in dull light 

The remaining cases have been observed tor varying periods 
but only one field examination under the conditions stated ts 
available, either because the patient has not returned for further 
observation or because the case is too recent 

Case 5 was under observation six months only and has not 
been seen since operation was advised. Chart NX \ III shows the only 
changes to be enlargement of the blind spots and slight defects 
above, with full illumination, whereas a contraction more in a 
cordance with the progress of the disease was demonstrable when 
the light was reduced, 

Case 6 has been under observation seven years. The left eve 


failed in spite of treatment with miotics, operation being refused 


Under miotics the disease has appeared to he controlled, although 
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Case 4—Mr. I. H., A-6538. Chart XV1I—Sept. 30, 1930, 9:30 a. m., du 
sion, 6/8+: tension, 3/7.5—34 mm.; outer field and bling vot 1/1000 
) ] } l.¢ 


1000, dim light; 1/1000 not seer 





Case 4—Mr. |. H., A-6538. Chart XVII—March 7, 1931, 9:00 
bright dav; vision, 6/10; tension, 5/5.5=18 mm.; outer field, 1/1000 
light; blind spot, 2/1000 d light: inner field. 2/1000. din eht: 1/1000 


not seen, dim light 





I—June 4, 1929, 10:30 a. m., 
37 mm.; outer field and 
000 dim light 


5—Mrs. J. H. B., A-6603. Chart XVI 


Case . 
bright, sunny; vision, 6/6+ each; tension, 
blind spot, 1.5/1000, good light; inner field, 


a) 
— UI 


me Cro 
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there have been ¢ casional clevati 
shows a marked loss of field when 


corresponds fairly well with the sv1 
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ms of tension. Chart XIN 
the heht 1s reduced. his 


nptoms, for although vision 


remains within normal limits it has fallen from 6/5 to 6.6 


lle con plains at each yp riodic visit 


that he does not see as well 


1 ( CTy 
(Case 7 can ith a high tension but no pain. Mioties con 
t] ( 1 hile he is nae st ition, a short tim 
mn] 
(] XI case & sl the connection of the scotoma 
I lal nation ith the periph i] field Viel the 
| ‘ ind a la or eS ) ct Ss necessal |" S Pa 
a second operation having 
' 5 her ophthalmologis 
( . } 10, | AML and AAI, are clu ases, both 
hal en operated o1 ice these obs lons were made. Case 
) idvanced stag ise 10 in an ea stage, although 
ne « da d een los 
( e if, * wt AAT has beet ned ones Phe ] ¢ 
nes ive the disease tn eht cye s more clearly 
( ent i e tield th reduced ilumination \Ithough the tet 
1 nd to be elevated at any time, both improved 
r hie —T cs, thie mprovement in the left eve being 
} eate 
| ervations are too few in number and extended over 
. eriod o e to all conclusive deductions. While 
rue that the procedure is crude and open to many criticisms, 
. le and may lead to earlier diagnosis than the usual 


method « scotometry lt should, how 


only after the individual worker has 


limits of the normal field with the ih 
own particular working conditions « 
at the time of testing with a normal 
in which repeated examinations have 


] 


pear to correspond close Iv to othe yx 


under observation. 


\ 


ever, be used with caution, 
determined for himself the 
wination reduced under his 
rv by making a comparison 
for control. In those cases 
been made, the results ap 


‘linical features of the case 
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Case 6—Mr. G. C. B., A-2322. Chart XIX Aug. 1, 1930, 11:30 a 
vision, 6/6—: tension, N. to fingers; outer field and blind: spot : 
good light: inner field, 1.5/1000 dim lie 








Case 7—Mr. W. B. C., A-7659. Chart XX—June 10, 1930, 10:30 a. m 
dull day; vision, R., 6/12+; tension, R. 2.5/10=58 mm., L. 1/1071 mm.; 
outer field and blind spot, 1.5/1000, good lig] field, 1.5/1000, dim 
light 


noma 





Case 8—Mr. M. G., A-7676. Chart XXI—June 19, 1930, 11:30 a. m., 


bright, sunny; vision, 6/12+; tension, 6/7.5=22 mm.; left hand field, 1.5 


1000, good light; right hand field, 5/1000, dim light; 1.5/1000 and 2/1000 
not seen, dim light. 
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DISCUSSION 


will increase the accuracy of perimetric technique 1 vorthy f 


consideration, In glaucoma, as Dr. Marlow | stated, refiner t 


technique will uncover early evidence of inroad upon th isual re 
such evidet ce 1s vital Lhe same, howe ver, apples o all pl cs 
held disturbances. By eliminating the variabl tors the evidence I 
comes trustworthy and of diagnostic and prognostic valu t enabie 
to determine, with accuracy, whether treatment ts mplishing 
which we hope to accomplish. Central visual acuity continues ‘ 
in most cases until the disease is well advanced, dl t 
toa ppcarances, at least whet e tension 1s t \ em it 
isfactory; but after all, the re measure of progre let 
mined by minute study of the fields 
The itrophnyv Ww ( deve Ds vliaucom ( 
of atrophy. It follows logic ind ce te lis ( ( tract 
s shown by Dr. Marlow’s studies and mx ( 
Mito The same tie detects wevel ul ‘ np 
t phy if the same methods t study Ve I 
same principle apples to the use o@ the retlectins t ‘ 
the source of illumination is furnished by gas st i a 
e gas illuminati cal ce raised and vered at t t \ : 
ervehead which, to all appearances, is g 1 ( nat 
vy discloses its pallor i cipient ses wl the ‘ 
to a minimum 
The same method of controlled mluminati Ss practice the « 
st n be carried to 1 vreater cdegeree ot I rene ta I I 
In looking ¢ vel the charts of the «¢ ises which the ut] “- I s 
i find central visual acuity is subnormal in ail, ranging from 6 to 6/1 
or less lf hight sense werc t be test d In ¢ ] the cast t 
ably would find it was definitely lowered in ea stance. Contract 
the field, therefore, in subdued heht would Ix pected, \ how 
in the cases reporter 
The « trac S e€arTliyv ¢ dene t cle ti t re \ t 
result ol ere n mitraocu ro 
The method, however, can be f even greatet ilu 1 ] ma 
uncovering areas which naturally follow certain line tf deve opment 
ther words, one can not only uncover general evidence { vered set 
tivity by subduing the illumination, which is evidence of value; but 
this can be added the strictly localized areas of physiologic 
ductivity and the evidence of localized atrophy which must necessari t 
follow such physiologic block if the intraocular tension is not relieved : 
In order to uncover these areas the technique suggested needs som E 
amplification. In my experietce the Ferree-Rand slate or the Lloyd slate 


offer greater precision than examinations at one and two meters distance 
employed on the usual Bjerrum tangent sereens. Illumination is unde 


better control, fixation is more accurate, and the area of defect unc: red 


is more easily reproduced 
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As to Dr. Schoenberg’s questions, it is impossible to answer them all 


at this time. I have had no experience with the use of dark glasses lf 
they should be used the general illumination would still have to be under 


control. This question emphasizes further the necessity of controlling the 


illumination, or at least of recording its amount his h 


} 
is been aon 


a general way for years by noting whether the day on which the test 1s 


made is sunny or cloudy The varying conditions of ordinary window 


lighting probably account for some of the variations in the field from one 


observation to another, and from one office or clinic to another 





[ALIGNANT MELANOTIC TUMORS OF THE EYE: A 
STUDY OF HISTOLOGIC TYPES IN 111 CASES. 


GEORGE R. CALLENDER, M. D.., 


WASHINGTON, D. ¢ 


During the past nine years there have been received from the 
embers of the *+American associations supporting the Division 
of Ophthalmology 1772 enucleated eyes: 4 ’§ these, 111 were the 
site of malignant melanotic tumors. lollow-up reports have been 
sent yearly to the physicians contributing these eves, and re 
sponses have been received from a large proportion. While the 


length of time these cases have been followed is still inadequate, 





certain trends are indicated. It 1s believed that the presentation 
of data now available will stimulate those who have alre ady con 
buted to follow up their case s, and possibly to contribute others, 
and will result in additional contributions of melanotic tumors, 
either completed or still under observation. In this way the num 
ber of cases can be increased with greater rapidity, so that in a 
relatively few vears a sufficient number will be accumulated to 
istify definite conclusions, 

Phe microscopical study of these tumors of the eve revealed 
that there were several easily distinguished histological types. 
These types are also seen in malignant melanotic growths arising in 
other structures of the body. This study is based on the histologi 
cal types which have been found in 111 cases,and deals with the 
re distribution, location, pigmentation and prognosis, The histo 


logical tvpes are described and illustrated below. 


NDLE CELL TYPE. 


The spindle shaped cell is more frequently found than any 
other. It forms the entire mass of some tumors, and is always 
found in the mixed form. The spindle cell tumors are composed 


of sheets. whorls and other irregular arrangements of spindle 


*l’'rom the Division of Ophthalmic Pathology of the American Registry 


of Pathology at the Army Medical Museum 


‘American Academy of Ophthalmology and Oto-Laryngology, American 
Ophthalmological Society, Ophthalmological Section of the American 


Medical Association. 
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shaped cells, with long, oval nuclei. The ends of the cells appear 
to terminate in fibers, so that the cells resemble fibroblasts, but 
these fibers do not stain with differential dyes like those of fibro 
blasts. The cells he closely packed and there is no argentophile 
reticulum except that accompanying nutrient vessels. These spin 
dle cell tumors can be separated into two divisions by the nuclear 
characteristics 


Spindle Cell Sub-type \.—In this sub-tvpe the nucleus has a 


delicate, reticular structure, in which the nucleolar material is not 
well defined. These tumors are usually fairly heavily pigmented 
In this series, this sub-type has been found only in the uvea, but 
there are two cases of melanomas of this type in the Army Medi 
cal Museum collection, primary in the central nervous syster 

which were of slow growth, and killed by reason of pressure o1 


vital structures, but did not metastasize. (bigs. 1 and 2.) 


Spindle Cell Sub-type B.—In this type the cell has a sharp! 
defined, deeply stained, small, round nucleolus, usually situated 
near the center of the nucleus, in a rather coarse nuclear network 
The tumors of this type of cell are usually lightly pigmented 
Many of them on gross examination are white tumors. leuco 
sarcomas, but evidence of pigment formation by the tumor has 
always been found after careful search. This type of spindle cell 
is the one usually found in the mixed form. It has | 


hoth choroid and ciliary body, (Fig. 3.) 


EPITHELIOID TYPI 


This type is composed of polygonal cells, usually of relatively 
large size, though there 1s considerable variation in both size and 
shape. The nucleus is large, round or somewhat oval, and thi 
nucleolus is distinct, small, round and often there are two nucleo 
lar masses. Often rather abundant argentophile reticulum is 
found about and between the cells, and there are usually a mod 
crate number of adult fibroblasts scattered throughout th 
unor in addition to those of the stroma. The origin of the 
reticulum cannot be stated with assurance, but it is probably de 
veloped from the stroma of the growth. This type varies greatly 
in the degree of pigmentation, but is usually rather deeply col 
ored. It has been found im the uvea and as a primary tumor of 


the limbus area. This cell type is found in the mixed cell tumor 


(Figs. 4 and 5.) 
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rHE FASCICULAR TYPE, 


Phe cells of this type are elongated, sometimes forming fiber 
like structures, but rounded and polygonal shapes are seen. The 
characteristic nucleus is oval, has a distinct nucleolus, and closely 
resembles the nucleus of the spindle cell sub-type Bb. The majority 
of the cells in this tumor are arranged in columns or fasciculi 
the long axis of the cell being at right angles to that of the col 
umn. The cells radiate about the center of the column in a pal 
sade arrangement, the center he ng a lymphatic or capillary blood 
vessel. In cross section of such columns there is often a pseudo 
rosette appearance. Pigmentation is usually very scanty, and care 
ful search of many sections may be required in order to demon- 
strate pigment production by the tumor. These tumors are often 
called leucosarcoma, This type is not peculiar to the eve, but 
occurs in the skin, either as a part of a mixed cell type or without 
other arrangement in the metastases from skin melanomas, the 
original tumor usually having a mixed cell composition. The 
fascicular arrangement sometimes 1s seen in areas of the mixed 


cell tumor of the eve ( igs 6 and 7.) 


ED CELL TYPE. 


This is the most common melanotic tumor of the eye. [t consists 
of irregular mixtures of spindle and epithelioid types of cell, 
With occasional areas of the fascicular type. Sometimes the va 
rious types of cell are mixed in close association, but more fre 
quently small areas are composed entirely of one or the other cell 
type. Sometimes the growth, which appears to be older, will be 
of spindle cells, with a smaller growth, which appears to be an 
CXTENSION, composed ot the epithelioid cell When two masses 
or lobules of tumor are found, these may vary greatly in the de- 
gree of pigmentation, the spindle cell portion usually being 
darker, though the reverse 1s occasionally true. These tumors 
are usually very heavily pigmented. They are occasionally found 


in the limbus area. (igs. 8, 9, 10 and 11.) 


rom the histological standpoint, the epithelioid cells appear 


the most malignant, and mitotic figures are more abundant in 





them. The fascicular type appears next in order, and some of its 
cells often are of the epithelioid type. The spindle cell sub-type B 
appears more malignant than the spindle cell sub-type A, the 


latter being the least malignant appearing melanotic tumor. The 
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mixed cell type varies greatly in its character by microscopical 
examination; in metastases the epithelioid cell usually predom 
inates. 

Spindle Cell Sub-type A.—Of the thirteen cases of this type, 
only one had an extension outside the globe. This one died from 
cardiorenal disease over five years after enucleation when over 
forty-five years of age. One case in the eighth decade died of 
pneumonia a short time following operation, Another case in 
the eighth decade died in the second year from unknown causes 
Two cases were not followed at all, and another for only two years. 
Of the balance of eight, one is living over ten vears after enuclea 
tion; one in the sixth year; one in the fourth year; one in the 
third year, and four in the first and second years. None of the 
thirteen cases is definitely known to have died from the neoplasm. 
The tumor in one case arose in the ciliary body; in the balance, 
twelve cases, it arose in the choroid. 

Spindle Cell Sub-type B.—Of the twenty-two cases in this 
group there are no deaths reported from tumor. One died at age 
fifty-five of myocarditis; one in the eighth decade is said to have 
died from old age: two were not traceable, and one was lost 
track of after the second year. The balance, seventeen cases, are 
living; two in the sixth year; one in the fifth year; four in the 
fourth year; three in the third year; and eight in the first and 
second years after enucleation. Three of these cases had orbital 
extensions. One tumor arose in the iris; one in the ciliary body ; 
and the balance in the choroid. Only two of the twenty-two tu 
mors had sufficient melanin to be considered abundantly pig 
mented. 

Epithelioid Type—Of the ten cases in this group, six were 
in the choroid; one in the ciliary body; and three arose in the 
tissues at the limbus outside the cornea and sclera, One tumor 
arising in the choroid had extrabulbar extension. Three died of 
tumor, one in the third year, two in the second year. One died 
in the fourth year of tuberculosis, and one died in the eleventh year 
from unknown causes in the seventh decade of life. One of the 
cases in which the tumor was the cause of death had the original 
growth start in the limbus. Five cases are living: one over ten 
years ; one in the sixth year; one in the fourth year; and two in 
the first year. 


Fascicular Type.—There are but six cases of this type, all lo- 


cated in the choroid. With one exception, these cases had a 
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pale or white tumor, requiring careful search to find any melanin 
formed by the tumor. Two have died of tumor: one in the 
first and one in the second year after enucleation. One ts living 
in the eighth year ; two in the third year; and one in the first year 
after enucleation. None had extrabulbar nodules, 


Mixed Type.—In this group of sixty cases, no follow-up re 


ports were obtainable in five. One case in the eighth decade died 


of unknown cause. Three died of other causes; two in the eight! 
decade, one from pneumonia two years postoperative, and thi 
other from heart disease, two years postoperative; one in the 
sixth decade died a few months after enucleation following at 
appendectomy. Fifteen died as a result of the tumor 
Of the sixty cases, eleven had extensions outside the globe 

four of these died of metastases, one in less than a year, one in 
the second year, one in the third year, and one in the fourth year 
()ne died in the eighth decade, cause unknown. Six are living 
two, in the fourth year after enucleation, two in the third year, 
one in the second year, and one less than one year since operation 
The cases which had no apparent extensions outside the globe 
number forty-three. Eleven died of metastasis as follows: on 
in the sixth vear, one in the fourth vear, four in the third year 
two in the second vear, and three in the first vear after enucl 
tion. There are no reports on two. Thirty are living: one in 
ninth year, two in the seventh, four in the fifth, one in the fourth, 
nine in the third, four in the second, and nine in the first postopera 
tive year. One case was located in the limbus, a recent operation ; 
four were in the ciliary body, two of which are in their fifth post 
operative year, the other two in their first. One arose in the ir 


and is in the second postoperative year, 
SUMMARY. 


One hundred and eleven cases of malignant melanotic tumor 
of the eve have been separated according to histological typ. 
into five groups. 

The results so far obtained suggest that patients with melanotic 
tumors of the eye consisting of spindle cells unmixed with other 
types have a more favorable outlook than those with epithelioid, 
fascicular or mixed cell types. 

\s no precedent was found for this method of classification of 


these tumors in a search through the Index Catalogue of the 


Army Medical Library, no bibliography is appended. 
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1ere only show that it is equivalent to the system that 


aes 1 
1as adopted 


The adult pigment containing cell of 


the 
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choroid, the melanophore, is a large ce Wi 
packed with pigment granules. If one follows this cell back into its em 
bryological history one finds that it is derived from primitive mesenchymal 
cells resembling fibroblasts. Among the tumors of the choroid we occa 
sionally find some made up mainly of mature melanophores. In following 
the cell types back from this mature form to the more primitive undiffer 


entiated types we can watch either the decreasing complexity of the cel 


form, or the decreasing amount of pigment Phe two do not always g 
hand in hand. We may have very primitive cell forms with a lot of pig 
ment, or mature cell forms with little pigment In any given case the 


degree of maturity of the cell forms is more constant than the am 
of pigment. Major Callender has, therefore, chosen wis 


classifications more on cell form than on pigment content 


Phe mature melanophore has long branching pros s. M 
tive cells are roughly eylindrical in shape wit t t 
plasmic processes on their ends. When packed together t 
arrange: themselves sick by side and constitute tiie t ( 
Major Callender. More primitive cells still are spindle shape, while the 
least developed are round cells What we want to know 1s tl ( 


malignaney of these different tumor types. We cannot assume mere 


the more primitive cell type is the most malignant. Perhaps a certain d 
gree of maturity in the tumor cell is necessary to help it 
competition with the normal cells which surround it his cann 
settled a privri. Only such careful studies as those of Major | 
will help us to disentangle this pu ke We are indebted to hin 
ing shown the way, and we should help him by sending him more f 
specimens and by cooperating with him i filling out the clinical statistics 
Dr. Martin CoHeEN, New York City vould like t sk M 
Callender whether he conducted general autopsies in these cases 1 t 
ocular tumor? Also whether he tried to correlate the morpholog { 
mor findings in the eve with those in other organs of the body 
Recently a case was brought to my attention with an iridocyclitis of 
long standing This man did not wish his eve removed and insisted 
evisceration of the eyeball. Four months later he developed a growth of 
orbital tissue which was very hard He developed general symptoms 


Eight months afterward he presented liver involvement and also signs 


the lungs. I believe cases of iridocyclitis in which there is ne sibility 
of the interior of the eve should not be subjected to evisccration because 
not infrequently in these cases of iridocyelitis melanosarcomata have been 
found. A safer procedure is enucleati 

Mayor G. R. CALLeNnber, closing I wish to thank Dr. Friedenwald 
for his discussion, which has so materially added to the value of the papet 

Answering Dr. Cohen’s question, very few cases im this series dd 
autopsies performed upon them. ‘The metastases from melanotic tum 
usually show an embryonic type of cell, whether the original tumor was 
of this type, or less malignant appearing histologically, The correlation 


of the tumor in the eye with the metastases is of considerable importance, 


tut unfortunately autopsies have rarely been done in the cases of the 


series reported here today. 





CATARACT IN THE EYES OF FRESH WATER FISHES, 
DUE TO THE INVASION OF THE LARVA 
Ok TREMATOILD WORMS. 


Phe presence of the larvee of trematode worms in the eyes of 
nany of our fresh water fishes is a fact that has long been 
known and has been frequently demonstrated. There are reasons, 
however, especially in) connection with our later knowledge ot 
the toxic effect of the secretions of parasites that take this subject 


of the region of scientific curiosities or zoological research 


and make it at once important and opportune to the ophthalmolo 


ost he simpler structure of the lower forms of life are so 

uch more easily studied, the material is so much more readily 
wallable and the diseases from which they suffer are in many 
instances so closely analogous to those found in the higher verte 


brates that the anatomical and pathological reactions in the cell 
issues of the invertebrates may have an important significance 
mn our study of the higher forms of life. The most obscure and 
malygnant diseases are transmitted by g@nats, thes, fleas and other 
msects, as vell as by bacteria so we are impelled to study the 


carriers and the wavy in which transmission occurs. 


Phe opportunity, therefore, of studying the very interesting 


i 
1’t 


~ 


phenomenon found in a large number of fishes taken from the 
state hatcheries and placed in the aquaria of the Buffalo Society 
of Natural Sciences brought this subject again to our notice. 
In March last, Dr. ¢ harles q, | ish, director, asked me to examine 
some fish that had recently been brought to the museum. In a 
number of trout in the aquaria, nine in ten were found to have 
opacities in the eves of varying degrees of density. The fish were 
of all ages and sizes from the very newly hatched to those which 
nust have been five or six vears old. On examining the eyes of 
these fish with transmitted light, both with the ophthalmoscope 
and through a magnifying lens and later with the slit lamp, it 
was found that they all had varying degrees of opacity of the 


crystalline lens; mostly they were found to have clear cornee. 
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\fter killing the fish and opening the lens, in the posterior portion 
of the cortex and under the capsule were found numbers of small 
objects in motion. The motion, as far as could be discovered 


] 


under a loupe was undulatory, like that of an amoeba, but when 


the lens substance was teased out and the small moving object 
placed under a binocular microscope with an amplification of on 


hundred diameters. the details of an ovoid. nearly transparen 


organism, having a simple but most interesting internal structur 


I he 
1 
I 


were perfectly apparent. It was subsequently determined that this 


was the larva of a worm of the family of trematodes, and thi 


presence of thes organisms in the eves of our rr s] vater fish 
was so common as to be almost universal. It seemed, theretore 
that it might not be without interest to brietly sketch the histor 
of the discovery of these parasites in fishes’ eves, for it is not ne 
and the life cvcle through which they pass, together with some 


of the implications to which then presence gives Wart 


In 1832, Prot. A. von Nordmann, himselt distinguished 


ist, published 11) the *Nicroscoy sch Deitrag 


I 


ophthalmolog 


~ 





Naturgeschicte der Wirbellosen Thiere.”” a report of the astonish 
ing fact to which we have just referred. Ile had found 1n_ the 
lens of many varieties of fish, trematode larvze which he is able 
to classify as diplostomum volvens, the larva of the family ot 
strigeide. “He counted,” quoted Prof. LaRue ot the Universit 
of Michigan, in his monograph on the “Strigeidie,” i hich Ihe 
summarized the observations of Butler and Berkhout, “in the lens 
of one fish (cyprinus erythrophthalmus) 270 larvae and in th 
vitreous humor of the same eve OS: the total number was about 
1O0.”’ 
Steentrup (1842) some ten years later and supplementi 

Nordmann’s observations by his own on the perch and the pike, 
says that von Nordmann’s discovery of the entozoa, and espe 


cially of the trematode larvze in the eves of fresh water fish in 


such numbers that their presence in that organ might almost le 
considered as normal, caused at first, as might be expected, great 
astonishment, “but the fact is now ver rally recognized (in 1842 
and as readily proved,” and it was indeed looked upon as of such 


common occurrence at that time as to be hardly worthy of further 
comment, and it appeared to have been almost forgotten. It was 
occasionally referred to during the passing of the years by bi 


logical workers, but it interested ophthalmologists so little that 


it received but scant attention, 
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ade frequent trips to Venezuela 
There was no evidence of the 
The sudden loss of vision was 


the inferior internal branch of 
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the central artery of the retina. These are, of course, wholly 
different from the fluke found in the eyes of fishes, but it is well 
to mention that they belong to the same family in our study of 
the fluke. While the entire life cycle of many of the fluke family 
has been discovered, in others some important links are. still 
missing. In the study of these parasites in the eyes of fishes the 
observations of von Nordmann are now regarded as of basic in 


portance, as the life cycles in all are very much altk 


The fluke is an animal of very low development and of the 
order of the flat worm or plathelminthes. They are parasitic dun 
ing the larger portion of their lives. The name comes from the 
suckers with which they attach themselves (the word trematod 
meaning pierced with holes), and the special order as to whether 
there is one main opening or two, distinguishes the monostom: 
and the distoma. There are said to be about 2,000 varicties, 
some of which have been completely studied and others in which 
the life evcle is imperfectly known. The adult distoma volvens, 
which is very commonly found in the eyes of fishes, is barely vist 
ble to the naked eye. It attains a length of about one-tenth ot 
a millimeter, The digenetic trematodes have a most complicated 
life evele, living in different forms through different hosts. The 
adult is leaf-shaped or ovoid and at times nearly cylindrical 
There is a well developed sucker around the oral opening and 
another secondary sucker called the acetabulum on the ventral 
surface. In most species the oral sucker is at the anterior end of 
the body but is not necessarily always so placed. Within the oral 
sucker is a pharynx or muscular sphincter which leads into an 


esophagus which bifurcates before the middle of the body, open 
ing into two blind passages or ceca. The life history is most 
remarkable. The host of that generation producing eggs is ordi 
narily a vertebrate. The animal lives through two other forms of 
life in completing its cycle, in some instances three and even 
more. In the case of the strigeidze, which are so commonly found 
in the eyes of fish, the vertebrate host usually is from predatory 
birds, either the herring gull, the duck or some other water bird 
by which the fish is devoured. The animal is parthogenetic as 
well as marital—that is, it is self-fertilizing, although the sperm 
cells may be carried from one to another. The fertilized egg in 
the body of the definite host must in order of its development 


reach the outer world. Most flukes live in the intestinal tract or 


adnexa of the host. The mature eggs are carried by the droppings 
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of the bird into the lake or pond which is isotomic or slightly 


hypotonic and in which the active embryo breaking through its 


shell coating becomes a free living organism. It swims by means o 


the ciliated epithelium and is termed the miracidium (literally litt 


boy). Swimming actively, if it comes within the neighborhoos 





J 


of an appropriate species of mollusk, usually a snail, it swin 
directly to it and attempts to penetrate into the mollusk. Striking 
soft tissue it attaches itself by its glandular secretions and digests 
its way into the snail. Reaching a natural lymph channel it grad 
ually migrates toward the apical end of the mollusk ; it has in the 
meantime lost its swimming cilia and becomes encysted; it per 
forms its digestive functions by osmosis. ‘These sporocysts di 

velop into larve, a new tvpe known as redia. These when maturs 
burst the cyst wall and migrate through the tissues of the snail 
The rediz are simple organisms with a sucker and an unbranched 
blind pouch for a digestive tract. Like the sporocysts these ce 

velop germinative cells within their bodies, and these develop 
into a second generation of rediw, ultimately escaping from. thy 
body wall of the parent. In this way even a third generation 

be produced. These escaping from the snail are entirely ditter 

ent from either the embryo or redia. These are called cerearia 
and are furnished with a sucker, a forked digestive tract and an 
actively moving tail. The tail develops before they leave the snail 
The number of cercariz is enormous. .\ single tluke may produ 


as many as 50,000 eggs. These cercariz swim about for a day 


~ 


or two. Coming in the vicinity of any prospective fish host they 


swim directly to it, puncture its sides and proceed to migrat 
toward the eve. The movement of the metacercarie or larvie as 


found in the lens is exceedingly interesting. The body appears 


to be enveloped in an elastic coat, by which it changes its form, 


rhythmically contracting from a circle into an elongated ovoid, 
constricted in the center and slowly coming back again to thi 
circular form. These motions are continued with the regularity 
and rhythm of slow breathing. It is quite possible in those taken 
from the lens of the eve to see the slow extrusion from the oral 
opening of the ingested cry stalline material. In one of the speci 
mens observed by Shropshire and myself, a mass at least as long 
as one-tenth of the entire parasite had accumulated and could be 


seen as it was slowly discharged from the oral opening. The dis 


charge from the oral opening had the same glistening appearance 
as that of the lens substance itself. 
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It is not our purpose to describe in detail the form of these 


parasites. This has been done very much more completely by 
Lakue and his students in the various monographs that have 
been 1s eal nh) ie | ( adit ne th past I cal and the 
general lite histery of the fluke has been given in detail by such 
odern parasitologists as Faust and Chandler. The extent 
hese infestations 1s very great 

In a report ide to the Michigan Acad of Science, Mis 
butler reported that 79 specimens belonging to seven species 
fish were examined and parasites were found in S50 pe ent « 
the t u erch, 60 per cent of the rocl iss and 72 pel Chr 4 
| le ( h All the ira Cs ind he eves cre 1 ] 





a the eve r ( S 
ree living state. They occurred within the pupil, in the anterio1 
and posterior chambers, on the iris, in the pigmented tissue of the 
' io 
horoid lining, and most commonly in the vitreous humor. The 


presence in such large numbers indicates that the eyes of thes 
fish form a natural habitat for diplostumulum and tetracotyle. 


he presence of these larvee is not always harmless. Roth ob 


served larval forms which he determined as diplostomum volvens 





in the eves of chanchitas which produced a high grade exophthal 


lil Later the lenses were completely clouded so that the fish 





were blinded and since they were able to take food only witl dit 
ficulty they finally starved. Roth found these parasites between 


the lens and the lens capsule. In the report made from fish taken 
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from Douglas Lake, Michigan, during the summers of ‘1S and 
‘19, some exceedingly important data were secured. In twelve 
varieties of the common fish which were either caught in nets 
or by hook and line, and others picked up or found dead on the 
shore, 349 were examined, and of these 249 were found to be 
infested with metacercarie in the eyes. The total number of 
diplostomum found was 7,703, while with other varieties the total 
was 8,602 in this relatively small number of eyes. Some of the 
fish were very young, others over 32.1 em. in length, indicating 


that they had reached their mature growth 





lig. 3. Metacercarie from the crystalline lens of the trout 
(Plehn: Fischkrankheiten. ) 


One of the observers writes that the metacercarize occurred 
practically always in the lens capsule of the sucker, Another re 
ports that they are frequently found in the lens capsule and in the 
vitreous humor. A large number of these were the diplostomum 
volvens of von Nordmann, One of the most important observa 
tions was made by Szidat, writing in 1924. He frequently found 
living larvz in the eyes of the stickleback, almost without excep- 
tion in the lens, most commonly under the lens epithelium, where 
they are capable of movement. They occurred in large numbers. 
Thirty or forty in an eye was not uncommon. As these metacer- 
cari are almost transparent, outwardly the lenses of the eye 


show no visible changes except for a greater or less turbidity 
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mal 
—_ 


of the lens, he could note nothing more of the presence of the 
worms. The worms are glass clear and transparent so that a 
severe injury to the ability to see does not appear to occur, at 
least, for example, sticklebacks, which proved later to be heavily 
infected, showed no difference in their behavior from their para 
site-free fellows of the same species. 

Phe most important observation was that of the penetration of 


we forked tailed cercarie with pharynges into the fish. When 
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these penetrated in to great numbers they caused the death of the 


fish. They entered through all the surfaces of the body, but were 
prevented in places by the bony plates and scales. A microscopic 
examination showed them in all soft tissues of the body. Six 
days after penetration they could not be found in the brain, blood 
vessels and other organs but only in the eyes and chiefly in the 
lenses. 

Dr. Raiph F. Shropshire, curator of the Buffalo Society of 


Natural Sciences, to whom [| am indebted for invalued assistance 
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in the study of this problem and by whom all of the photographs 
vere made, found flukes in the vitreous humor with the exception 
if one case: in all instances these tlukes were found within the 


1 


lens capsules. The largest number of tlukes noted was found 


~ 


~ 


within the eyes of catostoma nigricans—a hog sucker. In this 
particular instance ninety-three of these flukes were found within 
the capsule of a single lens, and all tlukes appeared to be in prac 
tically the same stage of development; and further, all of thes 


flukes were extremely active when hberated from the lens 


During the course of a series of investigations of catostoma 
commersoni (common sucker), myxostoma breviceps (short 
1caded red horse), and catostoma nigricans (hog sucker), ob 
ained from the waters of Cattaraugus Creek, within a few hu 
dred yards of the new bridge under construction near Irving, 
practically all of the fish examined were found to be infeste 


with these parasites. Anywhere from one to forty-six were t 





he found in a single lens and in addition marked corneal injuri 
were apparent. It might be worthy of note at this point that th 
commercial fishermen, men who for years have been taking fish 
from the creek and who may be considered as interested, although 
possibly not any too well trained observers, report that this year 
the fish which they have taken appear to be affect 


I 


the majority of 
ed with a condition which they term “white eve.” “My own ¢ 
amination of these fish,” says Shropshire, “shows that nearly 90 
per cent of them had cataract; that about 25 per cent, in addition 
to being cataractous, showed signs of a pathologic condition of thi 
cornea which in most cases appeared to be traumatic, I urther, 11 
almost invariably followed that the greater the lenticular opacity 
the greater the corneal injury. In many cases in which the lenses 
contained parasites one could easily discern the track of the para 
site within the lens. Usually this appeared as an irregular opacity 
extending from immediately within the capsule well into the 
nucleus and terminating with an actively moving fluke. Small 
vaccuoles were to be seen within this opaque track, and one may 
surmise that these vaccuoles contain products of the metabolism 
of the flukes.” 
\n additional observation made on flukes removed from lenses } 

Shropshire was that these appeared to be trophic and that when 
mounted on a slide and under examination a marked increase in 


activity could be associated with the intensity of light to which the 


flukes were subjected. Miss Butler of the University of Michigan 
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important from our viewpoint as ophthalmologists. There are 
also, however, certain fundamental facts which compel our atten 
tion. 

First, that in the relatively vast spaces of the tiny ponds, in 
which the mudfish and suckers are found as well as in the greatet 
area of the lakes and rivers which are the homes of the stickl 
back, the perch and the active trout, to say nothing of the enor 
mous expanse of the great lakes in which are found the herring 
and the sturgeon, the microscopic free swimming cerearie strike 
for their prey with such an amazing directness that their victims, 
in some instances like a Saint Sebastion, punctured with mnu 
merable arrows, are destroved by the onslaught. In others, where 
the infestation is not so great, after the first attack the fish appeat 
to be unharmed, until in a comparatively short time practically 
all of these invaders have passed from the other organs into then 
ultimate goal and to that special structure in the eve which ts 
apparently their definitive objective, the lens. This, of course, 
cannot be by chance. It has been explained as the effect of chemo 
taxis, which makes it almost more mysterious. What possible 
influence can pass from the fish to this minute living speck that 
draws it as though it were in a magnetic current, through what ts 
to it relatively a world of space to the host that ts to carry 
it on to its further development? It is true that the eggs 
that the fluke deposits are innumerable, but that fact in no way 
lessens the mystery of the influence that draws them towards 
their host. Even more remarkable is the force that takes them to 
the eve and more directly to the lens as a first resting place. 
Indeed, had the scheme been planned with the most exquisite 
finesse it could not have been more shrewdly chosen. Were on 
of the vital organs selected as its field of operations, such, for 
instance, as the heart, or the gills, or the liver, the fish would be 
killed and the source of supply destroyed. But the minute almost 
transparent flat embryos having gained access into the vitreous 
and through the capsule and into the lens enjoy a luxurious feed 
ing ground for months and perhaps for years without more 
damage than to make turbid the rounded lens and lessen the 
value of sight, already one of the fishes’ least important senses. 

May not the fish, in this long struggle on the part of the lens 
against attack have developed a certain immunizing quality? 
May there not be chemical elements within the fishes’ lens, within 
the fluke, or the metacercariz, or possibly in the secretions elimi 
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nated by the parasite that may have a protective value in develop 


ing resistance to one of the commonest causes of human blindness, 


lo sum up, we may surmise or assume that in many cases the 
lenticular Opacity is caused by the actual mechanical irritation of 
the parasite within the capsule. However, it is our belief that in 
addition to the injuries caused by mechanical irritation there 1s, 
as a result of the metabolism of the flukes themselves, a substance 
excreted which in itself either acts directly upon the lens fibers 
indirectly as an inhibitory factor of the normal nutritive 
process required to keep the lens fibers in their specialized state 
of transparen Consequently a number of modes of attack of 
this problem present themselves. To us it would be extremely 
interesting were it possible by micro-chemical means to determine 
the nature of the excretory products of these flukes, and then nat 
urally to ascertain the effect of the introduction within the body 
of anothe animal of this material Is this toxin a specific 1) 
other words, does this toxin (if it be a toxin specifically act 
upon the lens tissues? Does this material which is excreted by 
the tlukes cause any changes in the vitreous or the other fluids 
of the eve which might affect the nourishment of the lens; or 
does it cause any change in the permeability of the capsule of the 
lens which might likewise inhibit the proper nutrition of the lens? 
These are only a few of the numerous questions which obviously 
present themselves during the course of an investigation of this 
tvpe, and are brought forth here primarily as suggestions for 


subjects for further research, 


\We may safely leave the details of the study of the life cycle 


but as ophthalmologists 


of the trematodes to the entomologists, 
we cannot fail to be deeply interested in a subject so intimately 
associated with our own studies on the physiology and pathology 


of the human eve. 


The writer wishes to express his indebtedness to the work of 


Professor George I. LaRue and his students of the Department 
of Zoology of the University of Michigan, whose researches on 
the Strigiedz embodied in a number of monographs were kindly 
placed at his disposal, and to Dr. Ralph E. Shropshire, Curator- 
at-Large of the Buffalo Society of Natural Sciences, without 
whose generous cooperation these studies would have been 1m 
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THE HYALOID MEMBRANE OF THE VITREOUS. 
\LERED Co nn. M. D., ano W. E. Fry, M. D., 
PHILADELPHL. 


In a paper present d by Corie ot us (A. ¢ ) Io fore the \m«e rican 


(Ophthalmological Society, in June, 1931, a membrane was de 


scribed that was seen by slit lamp examination after intracapsular 
lens extraction for cataract. This membrane was found 1n all 
uncomplicated cases examined, and it was seen at the earliest time 
after operation that slit lamp examination could be made. At first 
the membrane had a bulging anterior surface, but later it occupied 

vertical plane just posterior to the iris and separated the aque 
ous from the vitreous chamber. At that time the opinion was 
advanced that this structure was not a newly formed structure, 
a postoperative formation or a condensation surface of the vit 


reous, but a membrane that existed in the normal ev 


contribution offers anatomical and histological 


f 


evidence that such a membrane is present in both human and 
animal eves. The work was done on pig, monkey, kangaroo and 
human eyes. Two types of preparation are presented, the first 
ss and the second microscopic. In the first type, which was 
carnied out on pig, monkey and kangaroo eves, after fixation in 
10 per cent formalin, and further hardening in alcohol, the whole 
was removed at the limbus and the iris cut off at its base. 
The anterior portion of the suspensory ligament of the lens was 
severed and the lens extracted in its capsule, Chen the posterior 
portion of the sclera with the retina were cut away at a point 
about 1 mm. behind the position of the ora serrata. Next, under 
a dissecting microscope and high illumination, the vitreous was 
carefully removed. This left a membrane-like structure having 
its attachment in the pars plana of the ciliary body, which had 


completely separated the aqueous from the vitreous chamber. 
In preparations of the second type, which were carried out on 


pig and human eyes, the cornea, iris and lens were removed as 


From the Department of Ophthalmology of the University of Penn- 
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noted above. The specimen was examined by sht lamp, then 


—— 


dehydrated, embedded in celloidin and microscopic sections pre 
pared. iter this, sections were stained with the purpose of dem 


onstrating a membrane which, from previous clinical examination 


and from the above gross anatomical preparations, we believed 


— 


was present. The following stains were used: hematoxylin and 


—_- 


eosin, Van Gieson, Mallory’s analin blue, fuchsin, and phosphome 
Ivbdic-acid hematoxylin, Unna’s orcein, \Verhoett’s, and Weigert’s 
elastic tissue stain, Of these a freshly prepared solution of \e1 


hoett’s elastic tissue stain gave the best results. 


The following four specimens of this tvpe are presented, t 
of pig eves and two of human eves 

Specmen 1, Pig Eve (rigs. 1 and 2) \fter preparation 
noted above, slit lamp examination showed a smooth, mirror-] 
surface that had the contour of the posterior surtace of the let 
behind this was a narrow opaque zone, and behind this zon 


17 1 S ‘ 
Bey Citar CACED 


space of varying width which was optic: 
small number of fiber-like structures ; posterior to this the vitreous 
structure was seen. Microscopic examination shows a structure 
of definite thickness that stains faintly with hematoxylin and 
eosin, but takes a deep blue with Verhoeff's elastic tissue stan 
Phe membrane extends from the position of the anterior porti 


of the pars plana ciliaris of one side to a corresponding position 


on the other side. All examined sections of an « cut in set 
sections showed this structure intact. .\ section of the lens show i 


the capsule intact. 

me) | ecimen vd Pig live { | Ws s: :. 5: ) Lhe eve was prep. red 
as in specimen 1, and dehydrated through alcohols to absolut 
alcohol. The eye was cut anteroposteriorly, placed in absolut 
alcohol and ether, and then embedded in celloidin. Sections were 
cut in such a way as to show the membrane and cut edge of th p 
vitreous in one section. This section shows a slightly wavy and 
wrinkled membrane extending forward and inward from a yx 
tion slightly anterior to the ora serrata The membrane ends 
sharply, and the faint edge of the cut vitreous extends posteriorly 
to the position of the optic disc. A section of the lens shows the 


capsule intact. 


Specimen 3, Human Eye (igs. 7 and 8).— Preparation was : 
completed as in specimen 1. The slit lamp examination shows a 
smooth, even surface, with a curve corresponding to the posterior 3 


surface of the lens. Behind this is an opaque zone of irregular 
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thickness, on the posterior portion of which were a number ¢ 
irregular deposits. The vitreous was fluid and contained floating 
granular opacities. ‘The microscopic section shows a deep blue 
structure, extending from ciliary body to ciliary body, and slightly 
thicker at the periphery than in the center. The vitreous was 
eranular. There was, however, no microscopic evidence of cyclitis. 
\ section of the lens showed the lens capsule intact. 

Specimen 4, Hluman [-ye, Prepared and l-xamined as in Speci 
men 3.—In this specimen a folded and wavy membrane extended 
from ciliary body to ciliary body, and stained deep blue with 
\Verhoeff’s elastic tissue stain. 

\ll of the eves, with the exception of the two human eyes, in 
vhich a membrane was demonstrated, were normal and had been 


ixed shortly after enucleation lhe first of the human eyes, 
specimen 3, was from a case of exophthalmos with well marked 
exposure keratitis, The eve was obtained twelve hours after death 
and immediately fixed. The vitreous in this case, as shown by 
slit lamp examination and by section of the fellow eve, was fluid. 
The other specimen was a normal human eve, obtained five days 
fier death. This accounts for the marked granularity of the 
vitreous as seen in the histological preparation. 

We believe that the evidence presented warrants the view that 
there is a non-nuclear, structureless, uniformly staining membrane 


he aqueous from the vitreous chamber. 


that completely se parate Ss I | 
is normally in contact with the posterior lens capsule, and which 


nay be designated as the anterior hyaloid membrane of the 
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Fig. 1. Section through a pig eye with the cornea and iri 
removed, and the lens extracted in its capsule, showing the hvyalor 


membrane of the vitreous stained with Verhoeff’s elastic tissue stain 





Fig. 2. The hyaloid membrane of the vitreous of the same eye 
(Figure 1) seen under higher magnification. 
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Fig. 4. Higher magnification of the same eye (Figure 3), showing 


the hyaloid membrane at A, and the sagittally cut edge of th 


Vitreous at B 
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Fig. 5. The hyaloid membrane of the vitreous seen under high 
magnification. 





Fig. 6. The sagittally cut edge of the vitreous seen under the 
same magnification as in Figure 5. 
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lig. 8 Microscopic section of the hyaloid membrane of the 


vitreous of the same eye (Figure 7). 
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DISCUSSION 


Dr. RK. C. Gampir, Chicage Phe questi vhether t1 hiya 
membrane of the vitreous exists or is only rt ct op 
action of fixing solutions on the fibrils in the vitreous, | for mat ul 
been an interesting subject for study and discuss 1) ( 
servations with the sht lamp on human eyes after intracapsular cxti 
tion of cataracts is valuable evidence that such a membrane does ¢ 
lhe later experiments described in this paper at f course 
usual criticism, because it was necessary to use form 
the delicate dissections could be mad 

Embrvologica!l studies inci ite t] at the mem 
terior part of the vitreous 1s a condensation of the fibrils betw t! 
primary and secondary vitreous, and gives no evidence whatever of 
hyaloid membrane posteriorly. Histologic examinat S 
prepared in the usual manner almost va show nembram ( 
CTOSS the evlohe, back ot the le _ «ail® | I ( 
observation will show that its ante fac t ( 
surface 1s somewhat shaggy, due to small fibri . t to the 
membrane. and the whole membrane is. detinite \ | 


anterior part of the vitreous is especially rich i 


they tend to be arranged parallel with the plane of the hyaloid membran 
This point is brought out especially in cases where the ( 
with pus cells. In the anterior part thes fter r" 
parallel rows between the fibrils, while in other 


is no special arrangement of the pus cells 
My own feeling is that there is an ante: 


is simply a condensation of the vitreous fibri 


Dr. Daniet S. Kirpy, New York Cit I thir yr. 1D 
| ry are to be congratulated on their method t appl ( | 
I am very much interested in the matter of the 1 d membra in t 
human eye, and have made numer bservations. [ wi 
slides illustrating the appearance is see! witl he slit imp n 


and draw the following conclusions f 


\ study of the anterior vitreous of the human « 
case Was undertake to ce rrolat thy CX istic k \ ait crTrnine 
so-called “hyaloid membrane” and “retrolental space,” and t 
of the disputed questions concerning structures and relator in tl 


area of the human cyt 
Embryological studies by Mam demonstrate that the anterior itre 
ous consists of the primary, which is directly posterior to the crysta 


lens in the adult, and the secondary, which ts separated from the prim 


by a condensation layer representing the wall of the canal of Cloquet 
Surgeons are familiar with a layer known as the “I 
anatomists have described it as being ii apposition with the posterior le 
capsule except for a capillary space Doubt was thrown upon this 
ception by slit-lamp microscopists who found uniformly in normal eye 


a retrolental space 


Examination of the vitreous with the aid of polarized light dem: 


strates that there is no structureless membrane 11 r surrounding the 
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those in which a tear was suspected but not seen, reddish brown lustreful 
pigment granules exfoliated from the retinal pigment epithelium of the 


area of the tear have been observed in the retrolental space. 


1 


After operations on the lens in which the posterior capsule-zonular 
structures are left intact, the relations in the retrolental space remain un 


] 


altered. After uncomplicated intracapsular extraction of the lens, there 


1 


is to be observed a delicate condensation layer, so called “hyaloid,” limit 


ing the anterior vitreous, and an area that corresponds to the retrolental 
space. Posterior to this space the typical “moire” curtain that is not 


mally seen at the posterior border of the retrolental space may be ob 


served in a certain number of cases. In the elderly, partial lquetaction 
of the vitreous is common and normal appearances are for this reason 
not preserved in all cases after cataract operations. After discission of 
secondary cataract, division of the anterior condensation layer 1s the rule 
and herniation of the vitreous through the pupil is very common, Ever 
in this condition there appears an impact line of separation from. thi 
aqueous produced by the difference in surface tension of the us and 
vitreous. 

The most important conclusions are that 

1. There is a condensation layer (hyaloid) representing aggregation 


of ultramicroscopic micelle limiting the vitreous anteriorly 


2. This layer is in apposition with the posterior lens capsule except 
for a capillary space which contains a fluid presumably like the aqueous, 


but which is kept practically obliterated in the intravitreous pressure 

3. The retrolental space limited anteriorly by the anterior condensa 
tion layer and posteriorly by the wall of the canal of Cloquet contains 
primary vitreous. 

Dr. Ropert von pveER Heypt, Chicago: Dr. Cowan is to be congratu 
lated on this report because his findings seem to reconcile two controversial 
conceptions. One of these is that the postlental space is but a capillat 
slit. The other, that it is quite deep and filled witl hit 
as may be proven by the microarc slit-lamp. Both of these ideas seem 
to be possible with Dr. Cowan’s findings of a thin membrane adjacent 
to the lens. 

I have studied membranes in eyes that have been operated for cati 
ract by the intracapsular method. In these cases the membrane seen 1 
not the posterior lens capsule. It can be a coagulum, as Dr. Gamble stated, 
but may, in my opinion, be the hyaloid membrane. 1 have seen similar 
membranes extend upward and join the extraction incision, thus coming 
anterior to the plane of the iris. It is possible that these membranes art 
drawn upward by the lens during the extraction and thus made adherent 
to the wound. Vitreous is apt to do this—it often follows the knife needle 
toward the wound and becomes attached to the latter. ‘This is a common 
slit-lamp finding 

Dr. V. A. CHApMAN, Milwaukee: I have had a case just now that 
demonstrates very clearly to me, clinically, that there is a definite hyaloid 
membrane. I did a cataract operation in a comparatively young patient 


in which the lens itself was not opaque; it was definitely clear, but there 


was a streak across the posterior capsule which annoyed her so much that 
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le found in several cases a membrane that was opaque 
espond to treatment When discission was d ( t 

1 10 , er | 

ract, the opening immediately close 1 t kK tat this 
or less that n overgrowth or abnormality of the hva 
the reason for the opacity it e first nlace was ¢ , 
respond to treatment 

Che objects vhic vas made in regard t rr 
the preparatio if our specimens does not seen 
every effort t SI 3 t thes 1 esses had He 
cous al eed tog ) secms t pr e i . 7 

resp S¢ tire mart t by Schoenl w ‘ 

ak & , . ‘ . it of 4 P 
na SCV ¢ l ( ( ( cme I oe ( ( 
cision was made with a small knite, w e the result w 
Lt silt lamp ad cori i ! ‘ i roug 1 
the dark. transparent vit rs rward and t , 
which were “ een twat \ 
ove ) ) ‘ vile 7 \ 


ALFRED COWAN AND W. E 


prane 
ull dn 
WAT 

+] + 
t tw 
CX it 

dl yw 
secon 
R t 
mcn 

W 

? 

{ ‘ 
¢ 
. ‘ 


OTOLARYNGOLOGIC SESSIONS 


PTI PROGNOSTIC SIGNIFICANCE OF SINUSITIS 


L hie ( ( cine, like many a worker in_ less 

1 1 ' j 1,] ‘ . +] 4 D4 ¢ ++] ‘ 
iltruistic fields, cant pursue the even tenor of his way without 
untering, 11 time to time, waves of enthusiasm which cen 


ome increased interest in a particu 


lar ¢ ritit 1] interest arises in the minds of a few choice 
ill medical progress, first broach the 

reres at some meeting, with the hope 

ter e persuaded to go back into their communities 

aT nreach ti same gospel his the proceed to do, and if the 
dea under discussion be at all readily grasped by the laity it 1s 


e before the disease becomes in many respects a 


discussed, even to some extent in technical terms 


tu d ] \ the press and finally viewed as almost 

requisite for al equalit Such a disease some vears ago 

| the removal of the offending organ was 

( dered a ‘ ort ot badge of entrance into the band of the 
elect 

More recently, in the field of laryngology, the removal of the 

tonsil has had ogue bevond all reason, but a vogue which still 

cr ( the present da Phe public have become so edu 

ited to the idea of tonsil disease in itself and as a cause of un 

elated s and to the operation as a cure-all for an almost 


unlimited variety of complaints that they make their own diagno 

ofttimes before reaching the laryngologist’s office. Not one 
ff us but in clinic or consulting room, on inquiring as to a patient’s 
chief complaint have been greeted with the reply *Tonsils, doc 
tor,’ with an air of finality that precluded in the patient’s mind 
any further need for inquiring into the symptomatology, leav- 
ing only the formal conclusion of the arrangement for the 


operation. 
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That such an attitude, with its resultant surgical abuse and 
unavoidably disappointing results must be combated by sane and 
level headed practitioners of medicine goes without saying, and 
already there are signs that, so far as the tonsil question is con 
cerned, the pendulum is beginning to swing less violently—in 
fact, a little even in the other direction. Particularly the pedia 
tricians are protesting against indiscriminate operation on chil- 
dren until complete physical examination and laboratory studies 
have eliminated all but the tonsil as the probable source of trou 
ble. One even finds a pediatrician from time to time who rather 
prides himself on advising tonsillectomy only for the most urgent 
and indubitable indications. 

In the gradual checking of such a public stampede, and once 
started, no matter for how good a reason, it is hard to check, 
there rise up from time to time some individuals who for one 
reason or another are peculiarly able to contribute data which, 
by virtue of its comprehensiveness and the period of time covered 
by it, is of the utmost value in throwing much needed light on 
such problems. Such data must be based on as large a number 
of patients as possible, and if the advisability of operation is in 
question, should include patients who have not been operated upon 
as well as those who have, comparing their symptoms before and 
afterwards. When such statistics are carefully compiled and com- 
pared, we come nearer to being able to estimate the true value 
of a procedure or the status of a disease entity than in any other 
way. It was in this manner that the incomparable statistics of 
Kaiser of Rochester did so much to illuminate the tonsil question 
and provide more dependable criteria than have heretofore been 
available. 

And now within the last ten years there has appeared for 
recognition by the public a new disease, sinusitis. The office pa- 
tient and, to an ever increasing extent, the clinic patient, replies 
to the interrogation as to the difficulty at hand, “Sinus, doctor.” 
So accurate has the lay diagnosis become that the patient can 
differentiate between a pain over the eye which is a “sinus” and 
a pain over the antrum which is not. From a medical point of 
view, sinus disease has been brought into prominence as a cause 
of almost as many different symptom complexes as were once 
attributed to the tonsil, and in many instances rightly so. 

Particularly has this been the case with children. Up to the 


time when Dean first published his work on sinusitis in children 
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the entire subject had received but meager attention, and one 
shudders to think of the variety of conditions which were forced 
to masquerade under some other etiologic title. Gradually the 
propaganda in regard to sinus disease in children has spread until 
today it is universally recognized and considered as a diagnostic 
possibility or excluded as a cause of a considerable number of 
pediatric conditions, And so the question naturally arises, are 
We again, as in the case of the tonsil, on the ve reo of | tting our 
enthusiasms run aw; vy with us, of thinking too easily and exclu 


sively of the sinus as the etiologic factor in a variety of symptom 


_ 
1 
| 
I 


COMpPIEXes, and are we in need of at least pausing for a moment 


to consider the situation as it exists with respect to children today 


n the hope of being 
on the right cours 

Having felt that such a taking account of stock of the sinus 
question would be of interest and, it is hoped, of some value, | 
have undertaken to examine the records of some five hundred 
cases of sinusitis which have been treated at the Children’s Hos 


fifteen vears. The records include 


f 


pital in Boston during 
the days when the diagnosis of sinusitis was almost unknown and 
those in which it appears constantly. They include every form of 
the disease, from the most acute and fulminating, to the mildest 
and most chronic. They include every form of treatment, from 
the most radical surgery to the most inadequate and neglectful 
medical procedures, for which latter in his earliest davs the pres 
ent head of the laryngologic department takes all the blame. 
hey include, with varying degrees of completeness, an account 


of the child’s subsequent course and his present state of health. 


lor these facts | have been forced to rely, first on the hospital 
records themselves, which were not always as complete as could 
be desired; second, on questionnaires sent to the mothers of pa 
tients, and third, on X-ray films taken of children who were 


brought back to the hospital for this purpose. 


This data can in no way compare in completeness and accuracy 
with the above mentioned statistics of Kaiser on the tonsil ques 
tion Nevertheless, covering, as they do, inadequately, the ten 
vear period during which the subject of sinusitis in children has 
come into such prominence, they will, | believe, furnish some in 
formation which will serve to stabilize the question and enable us 
to proceed in the treatment of sinusitis with more surety and 


success. 
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Information has been sought in the above manner on the fol 
lowing points: 

1. The course of the nasal disease since the diagnosis of sinu 
sitis was first made. Has it subsided, either with or without 
medical treatment; has there been recourse to surgery, and what 
has been the symptomatic end result from the nasal point of 
view ? 

2. The status of the sinus itself, as revealed by an X-ray 
check-up. What is the relationship between the symptoms and 
the condition of the sinus as evidenced by this X-ray: 

3. Some estimate as to the value of different tvpes of treat 
ment, conservative or radical, in respect to the end results 

The data comprising this survey consists of 480 hospital re 
ords, 150 questionnaires returned by mothers of patients and 
X-ray check-ups of the sinus condition at the present time. It is 
of course to be regretted that there is not available a question 
naire and an X-ray for every patient. Questionnaires were sent 
to each patient, but many of them could not be located by mail 
and many failed to return any reply. Although almost every 
parent expressed a willingness and desire to have, without es 
pense to them, an X-ray check-up of the child, only a small per 
centage took the trouble to call up for an appointment. Con 
clusions, therefore, must be drawn from data of different values, 
depending on the completeness of the records. Often only por 
tions of the questionnaire were answered, and sometimes an ad 
joined letter attempted to cover the matter independently. There 
were surprisingly few returns which contained any reproachtful 
criticisms where treatment had obviously been unsuccessful, an 
expressions of appreciation of the interest shown by the ques 
tionnaire were numerous. 

The extraordinary increase in either the frequency of sinusitis 
or its consideration as a diagnosis is at once evident on examining 
these records. In 1918, out of 2,700 patients treated in the oto 
laryngologic department the diagnosis of sinusitis appears only 
four times, while in 1930, out of 7,200 cases, it appears 266 
times, a percentage ratio of 1 to 23. It is hard to believe that 
the disease itself is twenty-three times as common as it was 
twelve years ago, and one must conclude that the increase in 
discussion of the subject and the greater alertness in making the 


diagnosis is responsible for these figures. The intervening years 


show a proportional change in the same direction. 
] : 
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Lhe seri ~ included only reco! ls in which an \ ray showed 
definite evidence of involvement of the maxillary antrum in on 


both sides. While by no means the infallible sign of sinusitis, 


it serves as the most satisfactory and constant criterion by which 
to estimate the existence of this condition. There were, of course, 
on this basis all varieties and degrees of involvement, ranging 


from a mild and transient obscuration to an almost complete 


opacity, and the results of any form of treatment would vary in 
respect to the degree of pathology present. What | have sought 
ere, however, has been a glimpse of these cases as they com 
and eo and SOT eeneralized Mbormation ¢ to thre Outcome ol 
thr ndey ferent fort of treatment 
erties mieclucde ( iS¢ ic 0 ol ( 
nusitis Cecurring predominant “none thr ldren between 
five and ten. Sixt er cent were bovs: 34 per cent were girls 
eatment is carried out either in the hospital rds or in 
he outpatient department [he former proved invariably far 


more satisfactory for investigation of these patients and for the 
ecurmg Of sSatistactory therapeuti results, but unfortunately 
tis ll possible to hospitalize all these cases and they must be 


tended in clinics as well as possible. Only in so far as more 


and more thorough study is made of these patients 1n hospital 
ards will progress be made in solving the still perplexing prob 
lems surrounding this condition of sinusitis 
Phe cases have. been divided into two main ere s, the on 
omprisi the acute, the ther the chronic for sinusitis 
) \ e is meant the earl Ore I less pu ulent Or of Wii 
m, such as is associated with pyogenic organisms, with or witl 
it actual pus formation. The chromic type is characterized by 
a thickening of the lining membrane, with litthe or no purulent 
ecretion, is often allergic in origin, and often only one factor 
ina bizarre symptom complex. The acute and chronic forms of 


sinusitis not infrequently overlap, but nevertheless are in most 
respects sufficiently distinctive to warrant this subdivision. In 
this series 30 per cent were included as acute and 70 per cent 
is chronic sinusitis, 

| propose to considet the subject of sinusitis in children prin 
ipally from the prognostic standpoint. Given a known condition 
of a sinus and a known form of treatment, what may be antici 
pated as to the outcome, symptomatically and functionally? Can 


the initial condition and the treatment of it be correlated with 
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the end result and therefore some conclusions be drawn as to 
the efficacy of a given treatment in a given type of sinusitis ? 
Naturally such conclusions will be more dependable in the 
records in which a questionnaire has been returned as to the 
present state of the child’s health, and still more so in those in 
which X-ray check-ups add further data. Some conclusions can, 
however, be drawn from the records which lack this confirmatory 
information, and these | propose to examine first, supporting 


them by facts furnished by the other supplementary data. 


\. Data obtained from examination of hospital records during 
the past twelve years, where parents returned no questionnaire 


and did not return the children for X-ray examination : 


In classifying these records | have attempted to estimate the 
results of the treatment which these children received by dividing 
them into three groups: those who appeared to have been cured, 
those who could fairly be said to have improved, and those who 
did not show any improvement. These estimates were often 
difficult to arrive at, since the records in many instances did not 
specifically state the final end result, and much reliance had to 
be placed on the progress notes and reports from other depart- 
ments in the hospital. Nevertheless, I believe that some infor- 
mation can be derived in this manner which will shed light on 
the prognosis of sinusitis as it is seen in a large children’s hos 
pital. 

[ shall consider these cases by dividing them into acute sinusitis 
and chronic sinusitis, and further subdividing them according 
to whether they received principally medical or surgical treat 
ment. By medical treatment I understand the use of such pro 
cedures as nasal irrigations, instillations of various medicinal 
drops, sprays, suction, inhalations and finally medical procedures 
carried out in other clinics, such as the anaphylactic and allergic. 
It is impossible to list these cases separately according to the 
individual type of medical therapy, but they are classed as a 
group in contrast to the surgical cases. The treatment which 
these latter received has been grouped under three main head- 
ings: (1) Removal of tonsils and adenoids; (2) antrotomy (in 
tranasal, with or without irrigations) ; (3) middle turbinectomy, 
and (4) radical surgery. It must be understood that there were 
frequent instances where there occurred various combinations 


of these procedures and also in which medical and surgical treat- 


SIGNIFICANCE OF SINUSITIS IN CHILDREN 177 


ment were combined, but so far as possible information has been 


sought on the results of a single form of therapy. 


lig. 1 indicates the situation as it pertains to the cases classified 
as chronic sinusitis. Medical and surgical therapy are contrasted 
in respect to their end results and the percentages in each group 
are recorded. Several interesting facts are brought out in an 


exanunation of this chart 


(a) Medical treatment alone resulted in a disappointingly 
small percentage of cured cases and a surprisingly high number 
of failures. One can only conclude that some form of surgery 
ir systemic investigation must often be resorted to in order to 


reach the tundamental difficulty whereby alone a complete cure 


l. CHRONIC SINUSITIS 
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is attainable. Medical treatment, however, achieved improvement 


in a considerable number of instances. 


(b) Surgical statistics show a fairly satisfactory situation in 
regard to the removal of tonsils and adenoids, and the partial 
removal of the middle turbinate. The former has long been advo- 
cated as a most important measure in the treatment of sinusitis, 
and with its high percentage of improvements and total absence 
of failures thoroughly justifies itself. Turbinectomy has been 
less in vogue and might even evoke some adverse criticism, but 
statistically it has been quite successful, presumably because it 
relieves a chronic congestion around the natural ostium and 
thereby permits restoration of normal aeration of the sinus. 


Antrotomy and radical procedures made a good showing only as 
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they served to bring about an improvement, but resulted in only 
a few cures and only a small number of complete failures. 

lig. 2 indicates the situation in regard to acute sinusitis. Here 
again medical therapy appears to have been able only to effect 
a considerable degree of improvement, cures and failures being 
about equal. From the surgical aspect tonsillectomy appears to 
have been even more succesful than in the chronic cases, as does 
also antrotomy, a procedure apparently more adapted to acute 
than chronic cases. Turbinectomy does not figure in the acute 
statistics. It will be noted that radical surgery proved extraordi 
narily unsuccessful, not because of any intrinsic deficiency but 
because It was reserved in almost all instances for the very acut: 
fulminatingy types of infection m= which the risk and probabl 


hig. 2. ACUTE SINUSITIS 


(GENERAL RECORDS WITHOUT (QUESTIONNAIRE. ) 


Medical Surgical Treatment 
Result Treatment a 
lonsillec Radica 
tomy Antrotomy Sureet 
Cured 23% fe. 57% 30° 
Improved 50% 18% 43% 10% 
Unimproved 27% 10% 0% 60 


mortality would be likely to be high in any case. It was in this 
group that there occurred the six deaths which were found among 
480 cases. They all showed the typical picture of swelling of the 
eye and surrounding orbital tissues and purulent infection of 
adjacent sinuses such as the ethmoid and frontal. With one ex 
ception these fatal cases were all operated upon in a more or less 
radical manner, either externally or under the lip, and they all 
developed some complication such as osteomyelitis, septicemia, 
meningitis or brain abscess. They were all marked at the onset 
as of unusual gravity by the external swelling of the soft parts, 
distinguishing them from the ordinary type of purulent sinusitis. 
They form a fortunately small group which must be encountered 


from time to time and which calls for keen judgment and courage 
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In its treatment. My conelusions have been that the longer radical 
drainage can be withheld with any reasonable safety, the bette: 
Hl] be the outcome. Some form of radical surgery will almost 
certainly have to be undertaken sooner or later, but at the outset 
every encouragement to nature to wall off the process must be 

forded, even in the face of high fever, delirium and intense 


toxenna, Serious consideration should be given two-stage opera 





ms with simple drainage of purulent foci with later radical 


extirpation of disease. In any case, the mortality will be highet 


‘ = 5 ° 
than mm other forms Of sinusitis 


1 re ne these records, one 1s Mupressed vith thie extraord 
nary complexity of the situation, In addition to their sinusitis 
these children often were under treatment for other diseases 
vhich may or may not have had a bearing on the sinus condition 


his treatment was frequently shifted from one form to another, 
Their living conditions and diet and habits of work and_ play 

re a constant factor, and the element of allergy was often 
reeping in to complicate matters. One ts left with the impression 
that unless a child can be isolated and controlled in respect to 
ts activities, its environment and its treatment, sinusitis will re 


ain a difficult problem to solve 


Bb. Data bases on 150 questionnaires returned by parents. Thy 


information asked for was as follows: 


1. Have you taken the child for treatment of his nose to any 
her hospital since your last visit to the Children’s Hospital ? 
> |las the child had any further trouble with the nose o1 
intses since your last visit to the Children’s Hospital? Is_ the 
hild subject to head colds or running nose : 

3. Llas he had any other ilness since then: 

t+. Hlas he any trouble at present with his nose: 

5. Would you be willing, without expense to yourself, to have 
the sinuses X-rayed in order that I may check up their condition 
al present ; 


| sought information on the question of visits to other hospitals 
in order to check up the cases which had not been back to us for 
a considerable period of time. It was somewhat of a pleasant 
surprise to find that only 12 per cent reported having sought 
treatment elsewhere, and this did not always indicate dissatisfac 


tion with the treatment received, numerous other reasons. such 
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as “over age” or “leaving the city,” being assigned as the ex 
planation. Any condition requiring repeated visits to a clinic 
must necessarily result in some loss in clientele, no matter what 


pains are taken to avoid it. 


Based on the replies to questions 2 and 4, data has been classi 
fied to indicate the results of treatment received by the group of 
children concerning whom the parents supplied up to date and 
presumably fairly accurate information. Doubtless inaccuracies 
have crept in, and the decision as to whether a given case has 
been cured, improved or unimproved by treatment had at times 
to be somewhat arbitrary. Nevertheless, this method of arrange 
ment has been pursued as being, on the whole, the most practical 
and satisfactory. Certainly these figures are far more accurat 
and conclusive than those obtained from an estimate of the hos 


pital records alone. 


lig. 3 gives the status of medical treatment as contrasted with 
that of surgical treatment, the latter being a composite figure 
made up from the various surgical procedures carried out. Here 
it will be seen that, contrary to the figures obtained from the 
hospital records, medical therapy has a better record than its sur 
gical rival with more cures and fewer failures. This discrepancy 
is somewhat hard to explain, but may be due to unavoidabk 
errors associated with drawing conclusions from the records 


alone. 


Fig. 3. RESULTS OF TREATMENT 


(By QuESTIONNAIRE. ) 


Type of Treat- Cured Improved Unimproved 
ment 
Medical 44% 17° 39% 
Surgical 34% 20% 46° 


Fig. 4 is an analysis of the end results according to whether 
patients were treated medically or surgically. Of the cured cases 
a preponderant part were given medical therapy. [In the im 
proved and unimproved groups the results were about equally 
divided between the two forms of treatment. The total number 


of cases treated, either medically or surgically, was almost equal. 
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Surgical Treatment 
Result (46' of Total 


lig 


~ 


infection was an acute or chronic 


apparently much more successful in dealing 


Treatment 
“te . 


of Total) 


21s a tabulation of end results according to whether the 


therapy was 


the chronic 


infections than was surgery, and surgery much more potent in 


iring the acute conditions. This is in accord with general prin- 


ciples in which surgical drainage 


dealing with purulent infections. 


failed to improve, it is apparent that 


Medical 10% 


IMPROVED 


reatment Acute 


Medical 44° 


Surgical 44% 


is consistently 


Regarding 


effective in 
Cases which 


a very great 
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Fig. 5. END RESULTS BY QUESTIONNAIRE.— Continued 


UNIMPROVED 


lreatment \cute Chron 
Medical Is 82° 
Surgical 30% 70 


extent among the chronic group and offer a far more stubborn 
problem than do the acute cases. So far as improvement went, 
there was not much to choose between either type of treatment. 

Fig. 6 is designed to show, regardless of end results, the 
division of treatment of the acute and chronic cases. As might 
be expected, a larger percentage of the acute cases were treated 
surgically and a larger percentage of the chronic cases treated 


medically. 


ig. & TREATMENT 


Type of Cast Medical sSurgica 
\cut 39% 6] 
Chronic 60% 10% 


lig. 7 is a composite chart of end results, regardless of what 
form of treatment had been received, The striking fact here is 
the high percentage of cases which had to be classified as un 
improved, a failure in which both medicine and surgery shared 
about equally. It is in this fact that the greatest problem lies 
in dealing with sinusitis. In a large number of children local 
treatment of the sinus will not suffice to eradicate the symptoms, 
at least for any permanent period. Hence the conclusion is forced 
upon us that in many instances we are dealing with some systemic 
disturbance of which the sinusitis is only one local manifestation. 
Whether this systemic disturbance is in the nature of a true 


allergy or whether it is an endocrine dysfunction is beyond the 
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hig. 7. END RESULTS BY QUESTIONNAIRI 


(SYMPTOMATIC, ) 


Result OXO 
( ed 39 
Improved 18° 
{ p ‘ 43° 


scope of this paper to discuss, but it must assuredly be recognized 
that sinusitis, and especially chronic sinusitis, is many times fat 


more than a disease of the sinus 


\ word in this connection as to asthma. Asthma was a com 
licating disease, almost always present at the time of the original 
\-ray investigation, in a surprisingly large number of patients 
chronic sinusitis. These patients were most of them being 
treated in anaphylactic clinics and were referred to the laryngo 
ic clinic for sinus investigation, Efforts to untangle the rela 
tionship between the sinusitis and the asthma will, | believe, con 


mue to occupy Many Of us tor some time to come 


Certainly what may fairly be termed routine outpatient treat 
ent will continue to prove unsatisfactory and unproductive of 
ideal results. Until searching studies are made into the bio 


chemical and physiologic activities of these patients we wall fail 


~ 


understand the underlying factors in this all too prevalent 


condition 


(. Data obtained through X-ray examinations of the sinuses 
at varying intervals after the known existence of pathology in 


. e 
these smuses: 


We come now to what may be called the more truly scientific 
portion of the material studied in this group of cases. Though 
comprising a regrettably small portion of the total cases, these 
X-ray check-ups of the condition of the sinus at the present time 
furnish a more accurate estimate of the local situation than can 


any statement of the parent or patient. It further affords an 
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opportunity to correlate the symptoms as reported by the ques 
tionnaire with the findings as shown by X-ray. In each instance 
these findings were compared with those noted on the first exam 
ination and the progress classified under three headings: (1) No 
change in the pathology; (2) improvement, and (3) complete 
return to normal radiability. 


lig. 8 represents the results of these X-ray examinations in 
respect to this classification. At once there appears the striking 
fact that in one-half of these patients there has been no improve 
ment in the condition of the sinus so far as it may be judged by 
the X-ray. Almost all of the remainder, however, have cleared 


entirely, a small number only showing improvement, 


It so happened that almost all of the cases returning for X-ray 
examination had been originally classified as chronic. This may 
possibly be due to the fact that the chronic cases proved so much 
nore resistant to treatment and therefore the parents were more 
ready to co-operate in any suggestion that might lead to recovery 


of the patient. 


Fig. 8 X-RAY FINDINGS 


(CHECKUP. ) 


Condition of Sinus 


mproved 
No Improvement 49% 


Fig. 9 shows the division of the cases checked by X-ray into 
those treated medically and those treated surgically. Since a 
greater proportion of the cases were treated medically than sur- 
gically in the entire group (54 per cent medical, 46 per cent 
surgical), it is apparent from this chart that there was no out 
standing advantage in either form of treatment so far as its 
effect on the X-ray picture went. The two types of therapy main- 
tained about the same relation, whether the X-ray showed com- 


plete clearing, an improvement or no change. 
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Complet 
reatment Imp ement No Improvement 
Clearing I I 
Medica 
( ( ( r ) 6] 57 Olé 
— 
( { ( es 59 43 49 


lig. 10 is a striking comparison between the situation as stated 
on the questionnaire and the findings reported by X-ray. It will 
be noted that cases reported symptomatically cured were to a 
large extent found to be cured by X-ray. Those improved in 
the one respect were likewise improved in the other, and the bulk 
of the patients who were unimproved symptomatically were 
found to have a sinus which showed no improvement’ by 
X-ray. One would, therefore, be justified in concluding that 
so long as there is X-ray evidence of pathology, the clinical symp- 
toms of nasal congestion and discharge will similarly persist. 
Most of us have, | think, had the feeling that a sinus once sub 
jected to chronic inflammation might, even in the absence of 
symptoms, fail to show a return to its original clarity by X-ray 
without indicating the need of any special treatment. While this 


is unquestionably true in many instances, it would appear from 


10. X-RAY FINDINGS 


(( HH I 
( ( (symp ed (symp Unimproved 
itically ) tomatically ) (svymptomatical- 

ly) 

] } ‘ 42 { —¢ 

( r by X-ray 13 40) +" 
It ip ed 
X \ } OZ 38 








186 LYMAN RICHARDS 


these figures that there is a tendency for the two factors to main 
tain a close correspondence with each other. 

It will be noted on the questionnaire that information was 
requested as to the frequency of head colds after any form of 
sinus infection, While a certain number of head colds are almost 
a routine situation with any child, it is generally considered that 
the existence of sinusitis predisposes the individual to a greater 
than ordinary number of such infections. Sixty-four per cent 
of the patients reported being, as they usually put it, “subject” 
to head colds, while 36 per cent said they were not. A prepon 
derance of almost two to one in this respect would lend som 
justification to the conclusion that sinusitis certainly carries with 
it the probability of an increased susceptibility to nasal infections. 
Such data should, of course, be checked by a comparison wit! 
the number of colds occurring in a group of children who had 


presumably never had sinusitis. 


A word as to tonsillectomy. In the entire group of cases there 
were 62 per cent who had had their tonsils and adenoids removed 
before the recognition of the sinusitis. The therapeutic effect ot 
the operation after sinusitis had developed has already been rr 
ferred to. Certainly the operation will not ward off the occur 
rence of sinus infections, though these may well be less violent 
and of shorter duration because of the previous removal of in 
fected lymphoid tissue. 

What, then, are we to conclude to be the prognostic significanc: 
of sinusitis in children? If the inflammation is pyogenic in origin, 
is treated promptly, either medically or by conservative surgical 
measures, the condition will in general subside without leaving 
after effects that will be detrimental to the general health beyond 
a greater tendency to recurrent nasal infections, If, however, the 
infection progresses untreated, to a chronic state, or if, particu 
larly, the sinusitis is but a local manifestation of general systemic 
allergy or other dysfunction, then the sinus disease will persist 
and continue to occasion local symptoms until the underlying 


cause is discovered and eradicated. 
SUMMARY, 


1. Sinusitis in children has become during the past ten years 
a well recognized entity, underlying local nasal symptoms and 


contributing to systemic disturbances in a relationship formerly 


never dreamed of 
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2. Certain types of sinusitis are amenable to local and, particu 


larly in the acute cases, surgical treatment. 


3. Many cases of chronic sinusitis will defy all local measures, 
hether surgical or medical, and can only be relieved by investi 
vation of the underlying physiologic and biochemical dysfune 
tions which exist in the individual patient. Allergic disorders 
will be found to play an important role in this connection 
+. In general, the existence of nasal symptoms will be found 


to parallel the existence of a pathologic state in the sinus as evi 


>. Only by study and investigation with every clinical and 
thoratory facility at hand, principally in a hospital, can adequat 


uly of these conditions be satisfactorily carried out 
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find on closer analysis that the personal element in diagnosis, treatment 
and final evaluation has a considerable effect on the figures. 

Another thing is the discrepancy between the figures deduced from 
the questionnaires and those in cases from which questionnaires were not 
returned. In regard to the relative efficiency of medical and surgical 
treatment, 1 wonder whether the effectiveness of the medical treatment 
in that group which replied to the questionnaire may not be explained by 
the fact that these people were more careful of their children. Those pat 
ents who complied in returning questionnaires probably co-operated best 
pursuing home treatment. It is interesting also to speculate upon the 50-50 
proportion between cured and unimproved patients. Let us compare these 
with a group of untreated patients to determine whether the results merely 
follow the law of averages or whether they have been influenced by some 
or any, treatment 
+] 


One word about the X-ray we see here that 62 per cent of 
improved after operation showed improvement roentgenographically. In 
the unimproved group, the X-ray was correct again in 62 per cent; in the 
group of cured cases also a two-to-one proportion existed. Let these tables 
remind us that in one case in three, therefore, the X-ray is in error 

I wish to express my personal appreciation to Dr. Richards for und 
taking this survey. It is a piece of work almost as thankless as it is 1m 
portant, and I hope he will go on with it to the extent of collecting data from 
others, as Mayer did with accidents from local anesthesia and Loeb with 
deaths from minor operations. The ultimate value of statistics as wide 1 
their scope as these lies in the correlation of observations from many 
sources, and I hope that Dr. Richards will do this 

Dr. Joun J. Suea, Memphis, Tenn.: The sinuses reflect in their 
growth the infections they have experienced 

\ severe infection before the migration of the fronto-ethmoidal cel 
(two years) may arrest sinus development 

With these facts as a working basis we use the size and stage of 
development of the sinuses as a criterion for our prognosis 

\ composite picture of 100 normal sinuses, taken posterio-anteriorly 
in the 23 degree angle, shows the sinuses under two years to have the 
following characteristics 

(a) There is no frontal sinus 

(b) The ethmo-frontal bud is barely perceptible 

(c) The floor of the antrum is above the level of the floor of the nos« 

By puberty (a) the frontal sinus has migrated and pneumatized to sucl 
a size that its breadth and height are equal, and the presence of partial j 
septa have removed its cul-de-sac outline : 

(b) The floor of the antrum is on a level with the floor of the nose 

The adult sinuses should show (a) matured frontal sinuses whose siz 
depend upon family and racial facial features. 

(b) The floor of the antrum is lower than the nasal floor and all the 
upper molar teeth have reached their position within the mouth. 

\ sirgle severe infection can cripple the sinuses as badly as many mild 
attacks. 

The re-establishment of growth is a good prognostic sign. 
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\ composite picture of 100 normal sinuses taken posterio-anteriorly 
the 23 megree a rear 
Betore 2 vears of age 


( ( npiete 

\ roentgenogram was shown of a girl of five who had a persistent 
nt tiie t ; 3 sé t result of acute infections before two years of 
oe his child spent a spring in the sunshine of Florida and with pro- 
longed local treatment, including antral irrigations, now presents a roent- 
genogram of sinuses equal or better than a child of her eleven years 

The re-establishment of growth with its spurt to normal puberty 

equired the « ne the sinus disease This is attested by the fact 
that tl girl lost only one day out of the last two years of school 


Dr. A. M. Aupenr, St. Louis: It is a rather refreshing thine to find 


SOO cases f sinus disease in Bostor 1 did not think they ever had them 


The classification that Dr. Richards has made of acute and chronic 
sinusitis in children seems to me to be very apt, because my own feeling 
is that these are almost two separate and distinct clinical entities as far 
as the child is concerned. In other words, that the chronic disease is not 
simply a prolongation of an acute sinus infection. An acute sinus infec 
tion is an acute suppurative process involving one or more sinuses and, 


as a rule, it is not the sinusitis per se that needs surgical treatment, but 
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the complications of this acute condition, and such sur 
must be as radical as the given case needs 

Chronic sinusitis is the problem that we are all concerned with today 
Personally, I have no conclusions about this condition at all. My mind 


1 


is really in a very chaotic condition. I have been treating these cases f 
years, considering them perhaps largely surgical, and getting results, som 
of which I was not particularly proud. The more of these cases | se 
the more I am convinced that a large percentage of chronic sinusitis 

children is merely a local manifesation of some chronic dyscrasia in that 
child. The majority of these cases in my hands in the last two years hav 
done much better under medical than surgical treatment. [ am trying t 
get a better understanding of the fundamental physiology Ot 
mucous membrane in its relation to the other tissues of the body, a bett 
understanding of the interchange of fluids between mucous membrane ani 


he 


other tissues, and perhaps a more adequate comprehension of some 
fundamentals of proper nutrition for the child 
| should like to ask one question of Dr. Richards. What d 
; 
" ' m 
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sider the curative value of the adenoidectomy in t 
jority of hospitals, tonsillectomy in children is usually associated wi 
adenoidectomy—spoken of as T. and A. My own feeling 1s that m a great 
majority of cases an adenoidectomy properly performed is of much mor 
value than a tonsillectomy, and I wonder, in these cases of Dr. Richards 


what part tonsillectomy or adenoidectomy played 


Dr. M. F. Arsucx ie, St. Louts, Mo Dr. Richards 1s trving to solve 


a problem, or a set of problems, which have afforded me and daresay 
many of us, difficulties which, to put it mildly, are vet to be overcom 
1 admire his ingenious method of attack and his unusually frank state 


ment of results obtained by treatment. Much important information has 
been gained by his study of this series of cases, and I am sure many new 
and helpful ideas will be based on his conclusions. His remarks on the 
popularity of sinus disease are quite apropos, I think, but I am sur 
conception of the subject is about to undergo a revision which wil 
change our diagnoses, our treatment and our prognoses in) many in 
stances. 

\s the result of information gained within the past few years, my 
ideas concerning the cause, the treatment and the prognosis of sinus dis 
ease have been revised to a great extent. Formerly we were taught and 
we believed that practically all sinus disease was caused by infection, and 
we could not understand why ventilation and drainage did not always s 
cure the desired results 

\ chronic nasal discharge with frequent and persistent head colds and 
headache plus hazy X-ray plates were thought to be sufficient evidenc« 
upon which to base a diagnosis of chronic infectious sinusitis. Time and 
again have I heard the X-ray man, the medical man or others make a posi 
tive diagnosis of sinusitis on the X-ray evidence plus the history 

Since the rhinologic history and findings, including the X-ray plates 
in allergic individuals, are so similar to those seen in chronic infectious 
sinusitis, and since these individuals are so numerous, it is of first impor 


tance that we differentiate the two conditions. 
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vhether thev ever recover ¢ mmpletely because so many have a persistent 


cough and many have bronchorrhea. Of course, the primary focus now 
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may be changed to the chest. Even though their symptoms are relieved, 
they are subject to recurrent exacerbations. The cases which are treated 
conservatively—that is, by washing out an antrum, or sometimes by doing 
a tonsillectomy, suffice to clear up many; whereas, others require pro 
cedures of a more radical nature. Many of those who had intrameatal 
openings in my series gave a history of marked improvement; in others, 
the symptoms were merely alleviated. I think in a definite small group 
who are not relieved by more or less minor procedures, we should be very 
radical in order to forestall devastating complicauons 

It is a courageous study that Dr. Richards has undertaken, and we 
hope he follows up these cases, aiding us in classifying them, and will 
also discuss the treatment of these youngsters who depend so greatly 
us for their guidance and ultimate good health 

Dr. Lyman G. RicHaArps, closing: I had no intention that this thing 
should develop into an intersectional contest. I am pleased that we have 
been able to demonstrate that, 1n spite of the fact that it took ten years 
to do it, we have at last learned from our St. Louis friends that there i 
such a thing as sinusitis, and have perhaps even demonstrated that we 
have learned in a way how to handle it 

I think Dr. Proetz is right; that we must not take these statistics as 


indicating anything final. I did not give them today with that idea; not 





were they given to prove the excellency of any one form of treatment. 
The 60 per cent cures are by no means the figures you will get from any 
one treatment. We got these figures together to see how these cases acted 
after ten years. We had a record of the treatment in a given case that 
we considered was the answer to his problem. Much of the improvement 
shown came from a change in habits and living conditions. These cases 
must be taken to a hospital and gone over, medically and surgically and in 
every other way, and it must be done from the individual standpoint, not 
from the standpoint that any one particular treatment is a cureall 

Dr. Proetz suggested that I take about 75 cases and study them mori 
intensively and bring out more detailed data, such as, study of their diet 
and home conditions, and try to estimate the actual future of the group 
when dealt with more completely than these cases have been 

I think Dr. Alden is correct as to adenoidectomy versus tonsillectomy 
It is hard to say, when we do both operations, which one is of the most 
value. We do an adenoidectomy, and then fearing that by leaving the ton- 
sils we may leave a factor that will make trouble later on, we are prone 
to do the double operation in the hope that it will cover the ground. Pos 
sibly that may be a mistake. 

I said nothing about asthmatic cases. I think probably 50 per cent of 
these chronic cases had asthma. We inherit these from the anaphylactic 
clinic. It is a hard problem—that of asthma and sinusitis—and we do not 
know the answer yet. 

If you take away anything from this study, I hope it will be that these 


cases must be investigated as patients before they are investigated as cases 


of sinusitis. 











IANAGEMENT OF THE FRACTURED NOSI 


In considering this subject, we have divided it into recent 
fractures and old fractures with deformity. In the recent frac 
ture the cause is usually sudden force, as in automobile or aero 
plane accidents. The diagnosis, as a rule, is simple, due to the 


sible deformity, crepitation on digital examination, some nasal 
obstruction, and under most conditions certain X-ray evidence. 


We do not believe that X-ray is of very at value in the un 


ore 
omplicated nasal fracture, as one usually arrives at a conclusion 
linically, but the X-ray should always be taken from the medico 
legal standpoint, The prognosis from the standpoint of deformity 
should always be guarded, but we believe 1f adequate splints are 
at hand very good results should be obtained. 

The treatment is reduction of the fracture, or better, elevation 
i the fracture and immobilization of the parts. Of course, there 
are a number of these nasal fractures that do not require a 
definite form of immobilization but when they are comminuted 
ind complicated, as one sees cases due to sudden violence, a splint 
is indicated. We have tried packing with gauze, and the use 
of porous internasal splints, which are merely left in the nose 
as packing, but we have been driven to the conclusion that the 
ideal splint must elevate the depressed and fractured nasal bones 
and spine, and at the same time mould the nose externally. We 
are now using a splint which we believe 1s most useful, in that 
it is fixed, the internal clevation necessary to obtain the correction 
is easily gained, and at the same time attached to this same splint 
is a bar which serves to maintain the nose externally in its proper 
relative position. It is generally necessary to maintain the splint 
in position for from five to eight days in the recent fracture, but 
when it is complicated by a fracture through the superior maxil 
lary bones, then the splint maintaining the upper jaw in position 
should not be removed under five weeks. Further, where there 
has been laceration about the face, splints are still of considerable 


use, but, if it is possible, the lacerated area should be exposed, 
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as we strongly believe that seldom is a dressing necessary on 
the face, and when sutures are exposed to sun and air they remain 
dry and cause the minimum of scarring. Most of the sutures 
introduced about the face should be removed before the fourth 
day. We strongly approve of horsehair for superficial sutures. 


We will attempt to show by lantern slides the types of splints 
we favor, but will here attempt a brief detailed description of 
such. The first type we wish to describe is one used when the 
nose has been fractured, perhaps laterally, but where there is little 
or no impaction or depression. In these cases we use a case 
appliance made to fit the upper teeth with a bar running at an 
angle to ihe forehead, and this bar attached to the forehead with 
a flat piece of dental compound, which when chilled will be held 
by adhesive. That means that we have an upright bar close to 
the nose on either the right or left side, whichever is desired, 
and fixed in two positions, namely, to the teeth and to the fore- 
head. A piece of thin lead is now moulded to fit over the reduced 
or remodeled nasal bones, and this is held in position by further 
dental compound, which projects far enough laterally to engage 
the wire which we mentioned, fixed to the teeth and forehead. 
When this compound has been chilled, the nose is firmly held in 
the center line. So much for the fracture, which is not depressed, 
but most of the nasal fractures we see today are depressed, owing 
to the comminution of the nasal bones and the nasal spine. There 
is a lack of support when the parts are elevated, and we have 
tried packing with gauze, but gauze is likely to slip to a 
lower position in the nose unless the packing is very firm, but 
for fear of meningeal irritation we do not favor nasal packing. 
We have attempted to construct a splint which we think is more 
ideal than the one previously described, because it allows for ele- 
vation and at the same time pressure can be made over the nasal 
spine and nasal bones externally and internally. In this way we 
not only obtain elevation, but mould the bones externally in the 


to the one 


upper nasal region. The appliance itself is similar 
described, with the exception of a little attachment to the upright 
bar which permits a movable cylinder to lie at right angles to the 
nose, and this cylinder is held in position by a little lock or nut. 
To this movable cylinder is soldered three square tubes at right 
angles to the cylinder, and in these square tubes square wires 
are inserted, two of which wires are for extension into the nose 


and the third one, more centrally placed on the cylinder, for an 
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external wire to allow for pressure on the nose, The two innet 
square wires are used to elevate and the outer square wire to 
control the elevation, as it may be attached by dental compound, 
as we described before, to a moulded lead plate, overlying the 
nasal bones. This cylinder may be rotated on the little bar attach- 
ment and in this way give further elevation and then held in 
position by a small nut. In other words, we have this upright 
attachment which is fixed to the teeth and the forehead, to which 
is soldered a bar at right angles to the fixed wire and covering 
the little attachment is the cylinder which may be turned and held 
in position where the elevation may be needed, by a little nut. 
These square wires we spoke of passing through the small square 
tubes on the top of the cylinder and well up inside the nose, pet 
mit of elevation on rotation of the cylinder. It is difficult to 
describe any apparatus, but we will show it perhaps in a clearer 
way by the lantern slides. 


In the old fracture, where the parts have been allowed to heal 


in a malposition, we refracture and attempt to bring the parts 
to their original position. We have tried using chisels and saws 
for refracturing, but we have found that most of the cases could 
be well handled with a large flat duck-billed forcep, intranasally. 
All incisions are made intranasally, and when the nasal bones and 
nasal spine have been refractured, it is necessary, as a rule, to 
hold them in an elevated position, Here we find that the movable 
splint described above is quite satisfactory. In many of these 
cases we believe that a total submucous resection is necessary, but 
there are cases where a submucous is contra-indicated, especially 
where, perhaps owing to an accident, there is a loss of nasal 
bridge support. At any rate, most cases requiring this form of 
treatment will be helped by a submucous resection, which is done 
at the same operation but previous to the refracturing. It has 
been our experience that a large percentage of the cases requiring 
refracturing of the nasal bones and the nasal spine will require 
a further operation two months later to supply the additional 
support in the form of cartilage. There is flatness about the old 
depressed nose which is not overcome by refracturing and eleva 
tion alone, but which requires a cartilage transplant to obtain a 
pleasing result. By that we mean a result may be obtained 
whereby a man may resume his employment without the stigma 
of syphilis. Many of these patients have been denied employ 
ment because of their deformity. We have used ivory and gutta 
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percha in place of cartilage, to obtain this elevation, and in some 
cases the ivory seemed quite successful. We have one or two 
cases where the ivory has been in for five years, but a large pet 
entage of them returned with the ivory projecting either through 
the mucous membrane of the nose or through the columella 
incision, and it had to be removed. Consequently, we believe that 
artilage is preferable to bone or any artificial substitute. 

his paper is written pleading for more attention to be given 
e fractured nose, We believe that these cases are neglected, 
not beause the deformity is overlooked, but due to the difficulty 
in obtaining adequate splints to immobilize the fractured nose 
We do not know of any universal splint on the market that is 
of value, and consequently we have attempted to deseribe what 


ve are using, hoping that many suggestions will be made. for 


1} 


Ww modification and improvement of the present methods of 


nasal splinting 
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With the depression of the nasal bones, if we have no depression of 
the superior maxillary, Dr. Risdon’s splint is ideal. I have used the Bet 
nays-Simpson splint te support the nasal bone for twenty-four to torty 
eight hours, and after these splints we are careful to use no packing be 
cause of the possibility of damming back infection in the ethmoid regiot 

The Doctor speaks of refracture. It is a question whether to re 
fract or do a submucous resection. In talking to him about it we came to 
the conclusion that it is a great responsibility to decide when to do a sub 
mucous resection in these cases and when not, and as a general thing 
we guess wrong. 

Dr. Risdon speaks of two months, if I understood him correctly, 


following refracture for building up the bone with cartilage in cases where 


we have deformity. I think that is a question for the individual case, 
but I would say two to six months. 

There is little to add since the Doctor covered the subject so t I 
oughly. 

Dr. E. Futton Rispon, closing: Just one point he reason I said 


two months is that I feel there is a certain amount of residual infect 
following a refracture of the nose. I really meant to say three months 
If one is going to replace the lost nasal support with cartilage it is pretty 


serious, because your patient will have two or three days of intense pain, 
1 


and he will only allow you the opportunity of doing it once. We should 
wait until much of the residual infection has cleared up following refrac 


ture, and then the transplant can be used 
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NASAL OBSTRUCTION AND SYSTEMIC 
CONSEQUENCE 


Joun J. SHea, M. A., M. D., 


\lemMpuis, TENN. 


\ 


vasal obstruction may be partial or complete, developmental or 
he results of trauma. ‘The systemic consequence of nasal obstruc- 
tion depends on the age at which the obstruction occurred, modi- 


fied by the individual characteristics. The correction of nasal 


obstructions constitutes more than 60 per cent of the nasal sur 
gery in our hospitals. Too often a rhinologist unconsciously asks 
himself during a nasal examination, *“What do J see that I can 
correct?” [lis eve may discover a deflected septum or a hyper- 
trophied turbinate, and immediately that bit of pathology 1s con- 
sidered the cause of the patient's complaint. 

Early obstruction tends to retard the pneumatization of the 
sinuses and the normal growth of the alz nasi and upper maxilla. 
During adolescence the turbinates should develop, and any intra- 
nasal obstruction will retard their growth, and also cause frequent 
colds and headaches lhe retlexes, the result of adult obstruction, 
are manifested as headache, neuralgia, vasomotor rhinitis, asthma 
and emphysema. The lack of oxygen is manifested systemically 


by weakness, anemia and slow cerebration 


DEVELOPMENT 


The paranasal sinuses can pneumatize normally with a com- 
plete occlusion of the vestibules or the choanz ;' on the other hand 
an early septal deflection which jams the middle turbinate against 
the lateral nasal wall may obstruct the infundibulum, blocking the 
nasofrontal duct or the ostium of the antrum, thereby arresting 
pneumatization of the sinuses which have their origin from this 
region.” 

Case 1.—M. C., age 28, sustained an injury to the nose at an 
early age with a resulting deflection to the right. A roentgeno- 
gram showed on the right side a persistent infantile ethmoid 
and a rudimentary frontal sinus, while the cells of the left side 
were developed. The membrane of the right ethmoidal group 


was atrophic, in contrast to the hypertrophic membrane of the 
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left group. If the obstruction interferes with the pneumatization 
of the antrum, it will also affect the size of the palate and thr 
position of the molar teeth. The buds of these teeth are in relation 
with the posterior wall of the antrum, and their eruption depends 


upon the posterior elongation of their sinus. 
INCIDENT. 


Deviated septa occur more frequently in civilized races than 
among savages.* Schaeffer states: “The nasal septum ts 
encroached upon more and more by the forward cranial extension 
incident to brain growth as one passes from the anthropoids to 
the ultracivilized races of man.” The same author has seen sey 


eral markedly deviated septa in fetuses.* 


The facial trauma, incident to a difficult Iirth, may dislocate 
the septal cartilage, and the future growth of this cartilage will 
produce a deflected septum and block the nasal passage. If the 
deflection is severely unilateral the turbinates will hypertrophy 
to fill in the concaved side, or the ethmoid cells of this side will 
overpneumatize and displace the middle turbinate mesially 

Trauma, the result of one single severe blow or multiple lesset 
injuries, will cauliflower a septum simular to a fighters ear. Thr 
obstruction in these cases is high up between the anterior ends of 


the middle turbinates. 
ETH MOTURBINAL OBSTRUCTION. 


The adult ethmoid cell or turbinate may undergo a cystic «di 
generation with the production of a marked obstruction. It is 
this former class of obstruction which may cause direct pressure 
on the optic nerve. 

Case 2.—N. L., age 39, referred by Dr. E. C. Ellett, May, 1921, 
with a history of failing vision in the left eye for eleven days 
preceded by a week of headache over the same eve. The eve was 
sore at first but now was better. A general physical examination, 
including blood and spinal fluid Wassermann, had been done, as 
he had had a venereal sore in 1907 and its nature was uncertain. 
These tests were all negative. The vision was 20/20 R. and 1 200 
L. The pupils were larger than usual, equal and active. The 
right eyeground was normal, but the left showed a swelling ot 
the nerve 2 D. without hemorrhages or exudation. The left an 


trum transilluminated darker than the right but washed cleat 


The X-ray report was as follows: Septum deflected, frontals neg 





NASAL OBSTRUCTION 201 





ative, right ethmoids show increased density; the left shows a 
arge cyst displacing its middle turbinates, and septum to the 
right. Thickened membrane in antra, more marked in the left. 
The field was dull all over with a relative scotoma extending 
10°, and absolute central scotoma to the 3 circle. May 23rd, 
L operat 1 on the sinuses. The left ethmoidal bulla was entered 
and the ethmoidal cells were found to have undergone cystic de 
reneration, the walls being like parchment. The left middle tut 
mnate was removed and found atrophic from pressure. The 
posterior ethmoid cells extended internally to the sphenoid and 
obscured the ostium by being dilated in front of it. The septum 
as resected and replaced to midposition. No pus was present 
in any sinus. July 12th, vision, ©. S., 20/20, but things looked 
foggy at a distance. The pupils were 5'2 mm., equal and active. 
The left nerve was noticeably pale and the vessels were a littl 
smaller than the right. The field was normal. A report three 
vears later from this man was to the effect that he has had no 
further trouble, 


HEADACHES. 
lhe headaches which are caused by nasal obstruction vary from 
slight local nasal discomfort to severe neuralgias. The simple 


thickening of the septum high between the middle turbinates will 
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lig. 2. Illustrating the manner of obstruct 
A—Accessory cell in middle turbinate. 
B—Cell in uncinate process. 

interfere with the normal physiologic swelling of these turl 
nates and produce the sensation of too tightly fitting nose glasses. 
These patients appreciate their obstruction when they remain out 
of doors during cold weather or during an acute cold. When they 
are well or in a normal climate their nasal passages are clear. 
This type of case receives a good result from a high submucous. 
A change of occupation may make a difference. .\ business ex 
ecutive, who formerly worked in the open, will be annoyed by 
a slight deflection due to indoor life with its lack of exercise. 
He may have had a marked deflection when he was outside, but 
the exercise and brisk atmosphere toned up his nasal circulation, 
thereby freeing his nasal air passages. In contrast to these simple 
high thickenings are the “orthopedic septums,” with their marked 
deformities of the septal structures. These patients often suffer 
no discomfort or injury as the result of their obstruction, this 
being due to the compensatory atrophy of the obstruction on the 
lateral nasal wall. A submucous in these cases improves the looks 
of the internal nasal structure and provides against future trouble 
but may have no immediate benefit. 
SYMPTOMS: THE RESULT OF THE SYMPATHETIC NERVOUS SYSTEM. 

There is a deformity caused by a backward development of the 
sphenoidal process of the septal cartilage on a spur of the vomer. 
This large spur crowds the posterior fourth of the middle turbi- 
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nate and is capable of persistent trouble. Whenever the middle 


1 


turbinates enlarge, contact will be made and pressure exerted 


directly upon Meckel’s ganglion This is ve r\ noticeable during 
the menstrual period. The growth of this spur interferes with 
the size and shape of the middle turbinate and by extending lat 
erally will encroach upon the ostium of the antrum. This de- 
formity favors maxillary sinusitis by blocking the ventilation and 
drainage of the antrum. Cocainization of the region of contact 
will temporarily relieve the headache of these patients, 

Pressure on the nasopalatine ganglion may produce: 

1. Vasomotor rhinitis with rhinorrhea, sneezing, cavernous 
swelling, rosacea lachrymation, exophthalmos, mydriasis and 
photophobia. 

2. Lower half headache with its pain behind the ear. 

3. Ophthalmic migraine and the sympathetic syndrome. 

t. Asthma. By a reflex through the nasal ganglion the sym- 
pathetic nerve supply of the bronchial tree can produce asthma. 
The mere presence of an obstruction in an asthmatic would not 
preclude that it was the cause of the asthma, Before the obstruc 
tion can be assumed as the cause it is necessary that the more 
usual causes, allergy, cardiovascular disease and nephritis, be ex- 


cluded. It has been the experience of every matured rhinologist 








204 JOHN J. SHEA 


to relieve an asthmatic by correcting his nasal obstruction, yet as 
commonly as this occurs, there are no physical signs or nasal 
symptoms pathognomonic enough that in a future case we can 


with certainty promise relief. 
CEREBRATION. 


“A good thinker needs a clear head.” The dull child of hyper 
trophied adenoids is but an exaggeration of the adult with a 
blocked nose. The inability to breathe through the nose slows thi 
cerebration and clouds the memory. As expressed in the words 


of Shakespeare, ‘A man so dull, so dead in looks, so woe begone.”’ 
GASTRO-INTESTIN AL 


Whenever two surfaces of the nose, not meant to contact, ar 
crowded together, they react on each other like a foreign body 
If this contact is posteriorly, the excessive mucus produced will 
flow backwards. Some of this secretion is expectorated, but a 
quantity of it is swallowed. This latter portion enters the stomach 
and interferes with the normal gastric fluids. Whenever a non 
ozena nose produces a bad breath it does so by this gastric dis 
turbance. 


EUSTACHIAN TUBE OBSTRUCTION, 


A low ridge type of obstruction will enlarge the posterior end 
of the inferior turbinate and block the mouth of the eustachian 
tube. This same type of deflection is a danger to the ear, because 
it deflects currents of air or discharge towards the fossa of Rosen 
mittler whenever forced blowing of the nose is practiced. The 
correction of these low ridges facilitates inflation and often re 


duces the frequency of its demand. 
INSUFFICIENT OXYGEN. 


Oxygen is essential for the metabolism of the body, and when 
the obstruction is sufficient to reduce the minimum normal intake 
a temporary anemia is produced. This will demoralize the other 
functions and in time create a chronic anemia. Their cerebration 


will be retarded and their physical stamina diminished. 
CONCLUSIONS. 


The nose is wonderfully constructed and the maintenance of its 


free passages for ventilation and drainage is the rhinologist’s 


contribution to mankind. 
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Shur h. Otolaryn., March), quotes experiments otf 
Anders f tl College of Medicine who occluded the nostrils of 
guinea pigs, rabbits d puppies, with systemic effects varying from death 
t vered resistance, predisposition to infection, impairment of vitality, 

t t e heart, marked changes in 1] a d= skin isthma and 
emp! N r e of the nostrils gave relief from many of these 

\nter ta dis] t1 re t ( ( side ed pul \ from. the 
tar t mechanical obstruction. The same applies largely to the oc: 

, f¢ 1 ite whic from an overgrowth and bogginess 1 
t mechanically caus discomfort It is variations in the upper and 

art of the septum that demand the finer diagnostic discriminations 
Here we have contact disturbances of tissues innervated from the nasal 

‘ ind with most intimate itonomic nervous system associatio1 

Repeated examinations with cocainization, limited to small areas of . 
he uppe and | ] t tine isal passages, will enable one to make a bettet 
differentiatior is to nasal head hes nd eur ilgias 


Sir James Dundas Grant (Practitioner, 1929) quotes the work of 


Dixon and Brodie in 1903, who proved that stimulation of the nasal sep 


tum, especially in the upper and back part, can cause a loss of expansion 
of the lung due to contraction of the bronchial musculature. Sluder later 


gave us the results of his studies and the far reaching systemic cffccts 
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through the sympathetic nervous system in its association with Meckel’s 
ganglion. 

Infection is not pertinent to the subject at hand except insofar as the 
anatomical malformations of the parts are predisposed to infection. Suffice 
to say, the elimination of such a predisposing factor, when practical, may 
be the means of giving nature’s forces the opportunity of overcoming thi 


infection and should always be given consideration. 


The author has stated that whenever a non-ozena nose produces a bad 
breath it does so because excessive mucus has entered the stomach and 
interfered with normal gastric fluids. This much advertised condition 


may come from dental disease, from the naso-pharyngeal tissues, from 


broncho-pulmonary disease, from some foods and condiments and certain 
metabolic and febrile disturbances; but how can mucus passing into the 
stomach so disturb the gastric secretions as to be an ordinary cause for 
halitosis? Normally air does not pass upward through the collapse: 
oesophagus. Prinz, in the Dental Cosmos, reports the experiment of filling 
gelatine capsules with finely chopped onion and feeding them to an indi 
vidual, after which there was no onion odor to the breath 
Costellani, in fetor oris of tonsillar origin, has isolated two constantl 


- > 1 - ‘ 1 B 11 ] 


present bacilli with the proposed names of B. colofoetidus and 


foetidus. On an agar medium the characteristic odor was obtained from 
the growth. I believe the gastro-intestinal factor is largely errated 

I thank Dr. Shea for the privilege of discussing his excellent paper 

Dr. Frep J. Pratt, Minneapolis, Minnesota: I think this is a very 
important paper, because, as a rule, few men consider the general condition 
of the patient who presents himself with nasal obstruction. I believe a 
deflected and thickened septum is the underlying cause of nasal condi 
tions. If the deflection occurs early in life, then the ethmoid cells on the 
convex side of the septum do not grow, they remain small; on the concave 
side these cells enlarge and fill the space. The mucous membrane on the 
convex side is thin and on the concave side is thick. In neither of these 
is the membrane normal; there is compensatory atrophy on one side and 
compensatory hypertrophy on the other. After a submucous resection, as 
the air passes through the nose, something happens to it and the general 
condition of the patient is changed. Watch a child before and after a tonsil 
and adenoid operation in which nothing else is done and notice the change 
in its general condition 

Dr. A. M. ApEn, St. Louis: I wish to call attention to one factor 
in connection with this subject 

Many years ago, H. Lambert Lack, an English rhinologist, studied the 
mechanism involved in the development of the face, particularly the upper 
jaw. He found that the position of the tongue which normally at rest is 
in contact with the roof of the mouth, plays a most important part, in that 
the pressure of the tongue against the roof of the mouth produces cer- 
tain constant lines of force upward and outward in both lateral directions, 
but which are, in turn, balanced by lines of pressure inward from each 
side by the movements of the muscles of mastication and expression. If 
nothing interferes to disturb this proper relation, the alveolar process, 
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palat e upper jaw deve irmally and in proper symmetry with 
t re f the face 
the child, howe vl s a result of nasal obstruction, from 
vhatever ca ecom moutl eather, the normal lines of pressure 
exert the tongue e al shed and the inward pressure upon the jaw, 
rted the muscl e face, remain unopposed, This results in the 
rrowing of the jaw t format f the so-called high arched 
palat clat vith abnormal prominence of the two 
upper « 1 S the tissues making up the roof of th 
ut the floor t ‘ en this floor of the nose is 
A f « rse, the mer, the cartilaginous 
t1o1 _ eptun vl | twee the yer and the pe 
4 fi the et : eC” led i d v ( 1 et mia t 
developm cit il 1 r tie eptum 
t {1 | ( l } 
! I N | ‘ ( ) > l ( wiscl ud 
t eat v ‘ I should like particu 
st t ( 1 rly because it is in this 
£ st ( ( es ul f damage I 
fact. t t ( ( ( { truction in early 
; t \ ‘ | ent structures fail 
t er dev ( dy fails to develop prop 
‘ t ere t and at within 
< ¢ ( ( S ll cl ( en wl ] iv« bee prop 
‘ etent orthoc sts. By a certain amount of co-opet 
ti etwee e orthodontist and the rhinologist most cases of nasal 
st ca ( ‘ ‘ without any surgical interfer 
ence it ery im] tant that he orthodontist thor gl ly understand 
hat as s the nose 1s neerned the main obje e is to spread the 
( This w require certain amount of time, but very definite results 
( served in a few wecks after the beginning of treatment in 
childre ler ten years Te It is n ypinion that paranasal sinus 
fe ildren is due primarily to nasal obstruction. This obstruction 
e to improper nutrition which is producing a congestion of 
mer ( t may be due to improper development of the bony struc 
ture of the fac rl likely has for its basis improper nutrition and 
heredit endencies. I have sec t least three cases of asthma in 
dren relieved pening the se in correcting mal-development of the 
ul It is usually possible t e from one-eighth to one-quarter inch 
m e space il each Sal PaSsanve 
Unfortunately, orthodontia is a comparatively new specialty, and not 
a sufficient number of men have been competently trained to take care of 
all work that should be done in this field. For people of limited means 


this kind of service is usually ex 


to get the orthodontist t 
f their financial meat 
I should like 1 state that tl 
ing with children has r lly be 


perate 1 


ive. H 


caring for my patients regardless 


per »wever, I have found it possible 


ilts obtained from this way of deal- 


at joy to me. I feel that it puts 
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rhinology on a higher plane in that while we are relieving 


tion, we do much for the general wellbeing of the child 


urge my fellow-practitioners to consult orthodontists im thei 


communities and to work and study with them for ulficier 
Lian really to learn se methine about these cases ln 1 er 
has occurred 

Lk H H VA Cancmnuatt Phere are several tl 
Shea’s paper that 1 cannot reconcile with his well-known cat 
rate meth ds Cone lantern slick showed a nasal septum \ 
vomers, one at the top and one at the bottom 

Then in regard to the pressure upon Meckel’s gang 
the septum, I wish he would show how that happens. If 
bit more about the infection of the nasal sinuses—l« 
could tackle this problem better. If | had my choice betwee1 
antrum to operate and a deviated septum, | would take the 
time. I have seen a perfect septum operation the pat 
nasal obstruction from an antrum or ethmoid infect 

Dr. JoHN F. Barnuityi, Indianapolis: Dr. Alden’s pict 
structive, but unfortunately his descriptions of them were t 
Several years ago we pr ved that the normal pressure 
tongue upon the infant palate is necessary to normal develoy 


hard palate, and indeed of the upper jaw. If there is obs 
nose or nasopharynx of the child during the developn 

mouth must remain open and pressure of the tongve is 
Faulty breathing, the open mouth, and failure of the 


ormal pressure, are essential causes of palatal 
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excellent but few contributions have been made to the litera 

re on the subject of sphenoid suppuration, and comparatively 
during the past several years. 


he sphenoid sinus, as is well known, is obscurely located, and 


little original work has been done 


Ithough it is only a small part of the respiratory mechanism 
it nevertheless merits special attention.’ Suppuration may involve 
the sphenoid separately, but 1s usually associated with an ethmoid 
involvement, Infection involving this sinus, with or without pos 
terior ethmoid involvement, is most difficult and one of the rarely 
enosed of sinus infections fhe reason for this is apparent 
en one considers the mild and ofttimes vague symptom com 
plexes together with the almost inaccessible location of these cay 
ities. No doubt some sphenoids with a low grade infection have 
escaped detection for years, having been considered merely a 
chronic catarrhal condition, until the sudden appearance of a 
severe ocular disturbance or another complication invited imme- 
diate attention. 

(Of all the sinus suppurations, the sphenoid is probably most 
dangerous, because of its being surrounded by the meninges, the 
cavernous sinus and its contents, the carotid artery, the hypo 
physis and the optic nerve and chiasm. Therefore, to avoid any 
serious complications from extension of infections and to expect 
rapid recovery, early diagnosis and proper treatment are im 
perative. 


\. DIAGNOSIS. 


It is only by intelligent interpretation of subjective symptoms 
and objective physical findings that diagnosis reaches a firm foun 
dation, and especially is this exemplified in the diagnosis of 
sphenoiditis. Sphenoidal suppuration, with which this subject 
deals, is less difficult to diagnose than the hyperplastic type, al- 
though “there is one clue,” as Skillern® has said, and that is the 


“appearance of the middle turbinate.” The body of this structure 
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appears slightly hypertrophied and frequently has a mottled ap 
pearance. Today one has learned there is more to the diagnosis 
of sphenoid suppuration than the mere appearance of the middle 
turbinate. The diagnosis is dependent upona scrupulously detailed 
history and a carefully scrutinized study of the objective physical 


findings, the radiographs and the cytologic washings, 
I. HISTORY. 


The various symptoms associated with sphenoid suppuration 
are numerous and vary from simple headaches to the peculiar 
. 


symptom complexes, some of which are seemingly unattached 


to the sphenoid. No doubt the morphologic variations are a fa 


tor in the symptomatology of this disease ; So C\ ile Ht 1S this that 


occasionally sphenoidal suppuration may simulate intracranial 
lesions, and because of the seriousness and magnitude of such 
an operation as an exploratory craniotomy, and the dangers of 
a sphenoidectomy, every procedure available should be used in 
the differential diagnosis.*. Sphenoidal infection may occur in 
children, as Myerson has reported a death in a child, five years 
old, from meningitis in which the sphenoid sinus showed pus.' 
Shaeffer, Shea’ * and others have called our attention to the 
development of the sphenoid in children as young as_ three 
years of age, consequently a sphenoidal suppuration at that age 
is not impossible, and therefore one should bear in mind _ the 
possibility of a sphenoid involvement in childhood. Three such 
cases have come under my observation recently, corroborated by 
radiographs and cytologic lavage. MacGibbon, in a paper on 
spheno-ethmoiditis, states that this condition is common in sec 
tions of Australia, stating that 50 per cent of the children of 
Christ Church have infection of the ethmoid and sphenoid sin 
uses.? Although I do not doubt this statement, I do believe that 
we have less involvement of the sphenoid in this country. Chil- 
dren with impaired vision, as existed in my cases, in whom there 
is no pathology within the eye to account for the diminished 
visual acuity, should require an investigation of the sinuses, espe- 
cially the sphenoid. Often we are surprised at the size and de- 
gree of development of this sinus in children. Radiography in 
the Hirtz position and cadaveric study have demonstrated this 
repeatedly. 

Sphenoid suppuration may be acute or chronic. Acute sup 


puration manifests itself clinically with symptoms suggestive of 


pre ae oe ee 
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a cold, very closely resembling other acute sinus infections. It 
may be the initial involvement or it may be an exacerbation of 
a chronic one. The symptoms are very similar to those of the 
chronic except that the attack is sudden, the headache, neuralgic 
pains and tightness in the head are most intense and the vertigo 
may be pronounced. The optic neuritis may result in a transitory 
blindness and the field of vision and color acuity may be so 
affected as to produce a temporary color blindness and contracted 
visual fields. 

Che history is one of upper respiratory affection, with a tend 
ency to recurrent head colds, headaches ; throat, nasal and mental 
symptoms, ear and ocular manifestations, and many general 
symptoms apparently referable to the sphenoid. 

Hleadaches art produced as a result of toxemia and pressure 
within the sinus, rarefaction from vacuum, or irritation of 
the Vidian nerve and the sphenopalatine ganglion resulting in 
the “front half” type of neuralgic headache in which the pains 
are typically sensory along the distribution of the fifth cranial 
nerve, and the “back half” type myalgic with myalgic nodes, 
vasomotor in origin, along the distribution of the occipital nerves, 
accounting for the Vidian syndrome and Sluder’s “lower half 
headache.”"'? Pain originating in the eye may be found radiating 
to the temple, to the mastoid region and to the nape of the 
neck."' The mastoid pain may become such as to simulate the 
pain of mastoiditis, Firrot, in 1927, cited three cases of simu- 
lated mastoiditis in which the patients were relieved by sphenoid 
drainage.’? Occipital pain, so frequently a manifestation of sphe 
noid infection, is the result of Vidian nerve irritation in which 
the reflex is carried through the great deep petrosal nerve to the 
carotid plexus, thence to the superior cervical sympathetic gan- 
glion, to the cervical plexus, and finally through the three upper 
cervical spinal (occipital) nerves. Occipital pain localized over 
the mastoid is often associated with vertigo and tinnitus, and 
when occurring together is spoken of by Oaks and Merrill as 
“the sphenoidal sinus syndrome.’’** Bertermes, in 1925, reported 
a case with occipital and mastoid pain in conjunction with wry- 
neck, in which rapid disappearance of the pain and torticollis 
occurred after sphenoid treatment.14 The sphenoid discomfort 
varies from a heavy, steady aching to lancinating, stabbing pain 
or a burning sensation; and the area described is often sensitive 


to superficial pressure. 
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Throat and nasal symptoms are: Coryza, as before mentioned, 
postnasal discharge occasionally with seab formation and constant 
hawking, often associated with hoarseness or aphonia; anosmia : 
subjective odor; parosmia ; dry cough ; clearing of throat and 
vageing, 

Mental symptoms simulate those of neurasthenia and may be 


severe enough to produce delirium Chey may be best expressed 


as Citelli’s syndrome, which was again called to our attention b 
Caleciti in 1925, characterized by defective memory, somnolence, 
insomnia, intellectual deficiency and unwillingness to concen 
trate.*° 

Kar symptoms are: Diminished hearing, tinnitus, vertigo, full 
ness, otalgia and splashing in ears. Sluder,'’ 1926, called our 
attention to diminished hearing with an associated fullness, and 
attributed it to eustachian salpingitis resulting in catarrhal deaf 
ness. During the same vear the superior cervical sympathetic 
ganglion syndrome, described by Palmer,’* gave an explanation 
to account for the tinnitus and vertigo which so frequently ac 
companied sphenoid infection. Through irritation of the superior 
cervical sympathetic ganglion which supplies the nervi vasorum 
of the internal auricular branch of the occipital and the auditory 
arteries to the labyrinth, hyperemia of the organ is produced, 
which brings about the tinnitus and vertigo. Therefore, vertigo 
and tinnitus are not due entirely to toxemia. Vertigo may be 
expressed as “giddiness” or “light-headedness,” or a “feeling of 
falling.” It is usually experienced upon motion of the head or 
when walking, stooping or turning. 

Ocular manifestations are: Redness of eyes, pain in and about 
the eves, asthenopia, muscle imbalance, photophobia, impaired 
vision from optic neuritis or atrophy, and always suggestive art 
the refractive states that vary with repeated examinations and 
little improvement. Diminished visual and color acuity and con 
centric contraction of the color fields often associated with 
central scotoma (relative or absolute), enlargement of — the 
blind spot and pallor of dise.*® * 2 23 24 26 One 
should be cautious in considering sphenoid infection as a cause 
of optic neuritis, as thirty-four other causes have been enumer- 
ated by Vail.** 

(1) Multiple sclerosis, (2) acute myelitis, (3) Leber’s heredi 
tary optic atrophy, (4) tobacco-alcohol myopia, (5) diabetic 


amblyopia, (6) neuritis from a gravid uterus, (7) lactation, (8) 


a 





PREATMENT OF SPHENOID SUPPURATION 213 


nus infections, (9) infections and toxemia, (10) cerebrospinal 
meningitis, (11) tuberculosis, (12) typhus, (13) erysipelas, (14) 
veri-bert 15) influenza, (16) mumps, (17) pneumonia, (18) 
angi 19) menineit (20) encephalitis, (21) smallpox, (22) 
neasles, (23) pertusis, (24) vaccination, (25) Bright's disease 
2 evere | s, (27) carcinoma, (28) tumors of frontal lobe, 
hiasm and posterior foss 9) alcohol nethyl ) 30.) ) tally 

ni 2) |e ns of third ventricle, (33) abscess of brain 

| (34 perthyroidisn 

General oms are nausea, vo e, gastric itabili 
espirat dist IC irthritis, pol ria, polydipsi itternoon 
reve ind Ill ( ed pulse 

B ty | ( L 1 GS 

becau Ol le divers nd vrea irl Ol Ot thre wi 

pt i Suppura f the phenoid s it must I ‘ 
embered ita reliable diagnosis cannot be ed upon 1) 
tol lone, consequently + ective physical findings )] n 

mortal part in the dav 

Lhe iInoscopie findings: There 1 va septal deflection witl 
ecretions in the olfactory fissure noted after overcoming: thi 
l SESCCTIC Lhe pus appears either ante riorly between the mid 
die turbinate and septum or posteriorly in the nasopharynx occa 

nall ith crusting, and located toward the choana, Often the 
r iyi shows a d ‘listening appearance, periodically 
treaked with pus, and while at times the secretion forms in crusts 
on the roof of the nasopharynx it appears as fluid pus in the nasal 
cavity. When the drainage of pus is scanty, nasal suction may 
facilitate its detection within thi nose. In addition to the turges 


e inner side, and particularly the posterior tip of the 


iddle turbinate, may show hypertrophy or hyperplasia, and if 


7 ° " ° 7 7 
the case 1s of long standing the mucosa may assume a translucent 


appearance not unlike a beginning polyposis 


The presence of pus on the cotton of an applicator passed into 


1 


the olfactory fissure or into the sphenoid sinus demands furthet 
investigation, Nasopharyngoscopy is of much assistance, al 
though it may not always bring the ostium of the sphenoid into 
view, it frequently gives a fair view of the pus streaked olfactory 
fissure and spheno-ethmoid recess. It demonstrates hypertrophied 
turbinates with their polypoid posterior tips, dilated blood vessel, 


eranulations and edema about the sphenoid ostium 
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The pharynx, in addition to the periodic dryness and its pus 
streaked wall shows the typical granular and follicular pharyn- 
gitis with its enlarged or suppurating posterior pharyngeal lymph 
nodes and scar tissue infiltration. The ears may reveal a catarrhal 
deafness, noted by the functional tests and findings in the middle 
ears, 


Ill, RADIOGRAPILY. 


The consensus of opinion is that radiographs of the sphenoid 
seldom show pathology. This opinion, no doubt, was brought 
about by the unsatisfactory radiography of the sphenoid sinus 
in the past, which led to erroneous conclusions. This was due not 
only to faulty technic and lack of standardization of positions but 
especially to the routine use of a single position. It is my practice 
to require two positions, the Granger,*® *° 107° angle (antero 
posterior) and the Hirtz chin-vertex (vertical) ,°" supplemented 
by the Rhese (oblique)** and Scheier (lateral).*® Radiopaque 
substances, such as lipiodol, are used as an auxiliary agent. It 
is of value in diagnosis of obscure conditions of the sphenoid, 
as it serves a twofold purpose. It aids in determining the thick 
ness of the lining membrane, and in the prognosis, as it is known 
that a long elimination time is indicative of a badly functioning 
membrane. Radiopaque substances may be instilled into the 
sphenoid or may be introduced by the Proetz*® displacement 
method. 


The Granger position is the most generally used. In sphenoidal 


suppuration the “G” line becomes blurred or disappears. 


The Hirtz position I have used some time as the position of 
choice for delineation of the sphenoid, particularly when a con- 
trast medium is used. This position is also of value, as it dem 
onstrates extension of infection from the sphenoid to the base 
of the skull, as shown by Pfahler.*t With the head in the proper 
position the fluid level is clearly defined, and with the aid of con- 
trast medium, by changing the position of the head, it is possible 
virtually to reconstruct the cavity to be studied by means of ex 
posures made in different planes. Because of the necessity of 
having a fluid level in making the Hirtz position it becomes nec- 
essary to have the patient in the sitting position with the head 
extended backward about 60°. In this posnion a fluid level will 
be seen in the sphenoid sinus, as well demonstrated by Baum.* 
When suspicious of an optic nerve involvement and radiography 


Do 
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of the { ptic forame n is necessary, the Rhese position iS of value, 
as the foramen are clearly demonstrated within the orbits and 
their size and relation to the sphenoid are noted. 

In the interpretation of radiographs the most essential point 


the quality of the film. It 1s necessary that the film be of less 


density and less extreme contrast, so that 1t may show the minute 
ees, the presence of finer changes in the soft tissue and 


the presence of fluid within th sphenoid. 


I’xploration or irrigation of the sphenoid sinus as a diagnostic 


aid has no equal in certainty and rapidity for determining the 


1 
| 
i 


presence or absence of pus within the sinus, Irrigation with cyto 
logic study during a remission is of much diagnostic and prog 
nostic value. During acute infections and exacerbations of chronic 


infections, microscopy is unnecessary, as the pus is demonstrated 


In many Cases irrigation is done with little difficulty when the 
olfactory fissure is of sufficient width to permit the passage of the 
anula or trocar, but, on the other hand, greater diagnostic dif 
ficulties are encountered in cases in which the olfactory fissure is 
narrow and the anterior wall of the sphenoid and the ostium are 


not visible or a posterior ethmoidal cell overlaps the sphenoid. 


Such a procedure is not free of danger, as penetration into the 
cranial cavity or hemorrhage may occur. Myles, in 1882, made 
the statement that the sphenoid sinus was beyond the reach of 
human attack. Zuckerkandl first offered the suggestion that the 
sphenoid sinus could be penetrated by means of a trocar, and 
since then Schaeffer, who first investigated the sphenoid, was 
soon followed by P. Watson-Williams, Sieur, Jacobs, Menzel, 
Hagman, Lobell, Speilberg, Ingals and many others. 

Investigation of the sphenoid sinus should be confined to cases 

hich present signs and symptoms which may be directly refera- 
ble to the sphenoid. There are three groups of cases that require 
such investigation, Group 1 comprises such as manifest local and 
constitutional symptoms which could be traced to the sphenoid, 
such as occipital headache, tinnitus, vertigo (sphenoid syndrome) ; 
pain back of the eyes or over the mastoid, mental symptoms, nasal 
obstruction, postnasal discharge, etc. Group 2, those patients who 


develop - sudden loss of vision with optic neuritis in which no 
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cause has been found. Group 3, patients suffering with intra 
cranial complications, such as meningitis, brain abscess and gen 


eral sepsis of undetermined origin.* 


The cases which comprise Group 1 require differential diag 
nosis, as they may easily be confused with posterior ethmoid 


clisease, 


The demonstration of suppuration in the olfactory fissure 1s 
a finding which indicates a disease of the sphenoid but is no 
absolute proof of its existence, as the objective symptoms are 
also somewhat characteristic of suppuration of the posterior eth 
moidal labyrinth. Therefore, the two conditions should be con 
sidered together in the diagnosis until one has definite pr oft that 
the origin of the secretion is from the sphenoid sinus, and until 
then it is impossible to establish the diagnosis with certainty. This 
proof consists (1) in the direct observation of the purulent drain 
age from the ostium of the sphenoid sinus, and (2) in the demon 
stration of secretion from the sphenoid sinus by means of irriga 


tion. 


\fter a suppuration of the sphenoid exists the question arises 
Is this the only source of suppuration, or is the sphenoid diseas« 
combined with an involvement of the posterior ethmoid laby 
rinth *** After irrigation of a sphenoid sinus containing pus, the 
reappearance of pus in the olfactory fissure proves its origin in 
the ethmoid labyrinth. And the observation of pus draining from 
the ostia of the ethmoid by means of the nasopharyngoscope als 


proves a combined ethmoid infection. 


Groups 2 and 3 comprise cases in which the optic nerve ts 
involved or orbital or intracranial complications are impending 
In such cases one must agree with Lynch, Beck, Hurd, Eagleton 
and others that conservative treatment gives nothing more than 


passing help.*® *° 


B. CONSERVATIVE TREATMENT. 


Conservatism, however, 1s an entirely relative term, and its 
implications vary at different times. In this discussion it implies 
any management of this disease save surgery upon the sphenoid 
or other sinuses. The conservative or nonsurgical treatment of 
sphenoid suppuration must be resorted to in properly selected 
cases for its successful application, and under no circumstances 


should anyone believe the nonsurgical methods a panacea, nor 


«Seal 
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tempt to make them replace appropriate surgery in cases frank 


ly surgical. Sphenoid surg 


very will ever play an important place 
in the practice of rhinology, but as the nonsurgical methods are 
hetter understood they will be given more and more considera 


m and possibly in the future supplant some of the surgery now 


\Ithough conservative treatment comprises constitutional and 
local management, it would not be proper to discuss conservative 


tment without at least mentioning prevention of the disease 


oda icntific medicine is more and more concerned with thi 
deration of the prevention of disease, consequently if th 


pportunity be given prevention of sphenoid infection should be 


racticed he prophylaxis of sphenoid) suppuration calls for 
1) prophylaxis of acute upper respiratory infection; (2) gen 
eral hygiene, with the prevention and = correction of physical 
LUIS is lack of exercise, improper clothing, chilling of body, 


loss of sleep, dieting, excessive perspiration with exposure, over 


~ 


heating, bathing, draughts, constipation, ete.; (3) nasal and oral 
vgiene; the proper education of children as to how to properly 
hlow the nose and cleanse the postnasal space, to avoid nasal 
Irrigations, to properly and regularly brush the teeth and cleans: 
the pharynx; (4) predisposing factors, such as allergy, mechani 
| nasal obstructions to ventilation and drainage, as septal de 


21 bodies of 


flections, neoplasms, hyperplastic turbinates and foreig 
the nose should hye properly handled : (5) cet should be regu 
lated, especially in regard to vitamins A and D: (6) the endo 
rines should be studied and any dyscrasia corrected; (7) all 
cal infectious causes should be properly cared for, such as dis 
eased tonsils, adenoids, teeth and gums; (8) plenty of sunlight 
should be reeommended : (9) extrinsic and intrinsic factors which 
ay cause or perpetuate a respiratory infection, such as exposur 
to heat, cold and excessive humidity in house or office, and gasses 


ind \ ipors produce d by poor ventilation should be avoided. 
i GENERAL TREATMENT. 


lortunately these cases usually respond readily to general and 
local management. When the condition occurs as a complication 


of some systemic disease (e. g., influenza, scarlet fever, etc.), the 
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general treatment must obviously include the treatment of that 
disease. The marked tendency to recurrence, even after con 
structive surgery*’ (submucous resection, turbinectomy, infraction 
of turbinates, polypectomy, tonsillectomy, adenoidectomy and 
teeth extraction), seems to prove a constitutional basis in many 
cases. Internal or constitutional remedies should, therefore, play 
some part in their management. The treatment in acute cases 
should begin with rest in bed and a thorough cleansing of thi 
alimentary tract. In the chronic cases presenting evidences of 
lowered vitality or resistance constructive tonics should be pri 

scribed, and in the overfed, full-bloode lor ple thoric Cases Care ful 
regulation of diet, restriction of alcoholic drinks and regulation 
of bowels should be advocated, In all cases, smoking should bx 
discouraged, Suitable regular exercise should be recommended 
diet should be regulated so that patient receives sufficient vitamins 
and plenty of fluids with alkalinization.*°°’ Atropin in small 
doses frequently administered by mouth is an aid in acute cases 
in checking glandular activity. lodids, urotropin, salicylates and 
colloids have been of questionable value. Occasionally when 
sphenoid suppuration is a part of a pansinusitis, the result of a 
metabolic upset incident to heart, kidney or gastrointestinal dis 
eases, it becomes necessary to treat these conditions, When the 
background is specific, such as lues, tuberculosis, diabetes, ete 

insist upon specific treatment in conjunction with the other meth 
ods of therapy. Proteid therapy (milk, omnadin, aosan, caseosan, 
novoprotein, phylogetan, terpichin, caseal, lactosen, yatren, casein, 
atomasin, alfasol, tuberculin and typhoid bacillus), bacteriophage, 
vaccines and leucocytic extract (Hiss) have proven of little value, 
although Herelli®! has reported good results with bacteriophag: 
in other infectious diseases, and it would be interesting to know 


its results in sphenoid disease. 


Iil, SYMPTOMATIC TREATMENT. 


Symptomatic treatment consists in the relief of pain and head 
aches by means of anodynes, narcotics, analgesics, physiotherapy 
and electrotherapy. Cocainization of the sphenopalatine nerve 
or injection of the nasal ganglion is recommended in those cases 
where neuralgia is an aggravating symptom not relieved by ano 
dynes and in patients who resent surgical intervention. The 
restoration of nasal ventilation and the favoring of the discharge 


of secretions will be discussed under local treatment. 
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IV. LOCAL TREATMENT. 


In regard to local treatment, the re-establishment of drama 
and ventilation is the objective. 

l. Shrinking Solutions. —Cocain, metaphedrin, ephedrin, adren 
alin, adrephin, etc., have been used. The use of these drugs for 
shrinking the turbinates is so generally known that extensive 
discussion would not add to their recognized merits.°? They may 
be used in the anterior nares or when enlarged turbinates or dé 
viated septums make it impossible for the solution to reach the 
diseased area, the oral or nasopharyngeal route suggested by 
l’ressman IS pre ferable. 

2. Suction.—It may be used in cleansing the meatuses of the 
nose in place of irrigation and for draining the sinus when thi 
head is bent forward with the ostium dependent. 

3. Packs.—The packing of the nose with various silver prepara 
tions (argyrol, silvol, collene, ichthyol and glycerin) and dyes, as 
recommended by Dowling and Skillern, has not given me the re 
sults that others have claimed for them. 

4. Lavage.—Lavage or irrigation of the sphenoid, in addition 
to being of diagnostic importance, is of great therapeutic value. 
It is surprising how the removal of a small mass of pus by lavage 
will give marked relief of symptoms. Lavage may be done as 
Lobell®? has described, by means of the direct (through ostium), 
or indirect (by puncturing its anterior wall with a needle and 
forcing the return flow through the ostium) method. An indirect 
puncture of the anterior wall made after radiographing the patient 
with the needle in place facilitates the procedure and makes it 
an accurate and safe one, It is the method of choice in cases 
where the ostia are small and displaced or the pus very thick and 
inspissated. Lavage at times is impossible because of nasal ob- 
struction. Many canule and needles have been used for this pur- 
pose.°* ’ 

5. Displacement Irrigation, as recommended by Proetz,* is of 
some value. Many drugs have been used, but normal saline has 
been my choice. The important factor in this type of therapy is 
the dilution of the pus, which facilitates removal, although at 
times it is difficult or impossible to have the fluid enter the sinus. 

6. Diathermy.—Submucous electroc agulation ( Beck)" of the 
turbinate overcomes the turgescence and shrinks the hypertro 


phied or hyperplastic turbinate. 
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7. Radium has been recommended as an adjunct in cases asso 
ciated with ethmoid involvement where polyps may interfere with 
drainage and ventilation of the sphenoid 
8. Ultra-violet irradiations ot the nasal ganglion have been 
advocated by Odeneal™ for the relief of pain. 

9. Steam inhalations often aid in shrinking the nose and are 
cooling and refreshing to the nasal cavity and throat, and give 
relief from tracheal irritation in acute cases 

10. //eat applied to the side and back of the neck has been re 


ommended for the relief of occipital and mastoid pain 


11. J/ntubation with silk retention catheter was discarded | 


cause of its irritation to nasal mucosa. 

12. Powder insufilation of iodin, boric aci 
irritating. 

13. /nstillation of drugs, such as antiseptics and ferments, | 
been discouraging, and the use of oils, jellies and ointments in 
the sinus or nasal cavity are not theoretically correct fros 
pharmacodynamic viewpoint.‘ 

14. Jonization of the sphenoid was used in our clinic as eat 
as 1925 and discarded; nevertheless, Campbell found it in some 
cases especially useful.” 

15. Besredka antivirus” has had very little trial, although in 
iny limited experience it offers sufficient encouragement to wat 
rant further investigation. Of eight cases of sphenoidal 
puration treated, six were treated by instillation and are fre 
from pus and symptomatically well for a period of one to eleven 
months. The other two cases were treate d by the Proetz displace 
ment method, using the antivirus, and both are apparently well 
None of the above eight cases required surgery. 
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I am glad to see the trend of thought along conservative treatment 
n recent years my associate, the late Dr. J. A. Stucky, and myself hav 
erformed very few operations on the ethmoidal labyrinth or sphenoid 
sinuses. here are many preparations which can be used for shrinking 
nasal membranes but the one that has given us the best results 1s a com 
ination of ephedrin inhalant and oil of metaphen, which I direct patients 
to instill into the nostrils three or four times daily, while in a recumbent 
osition, and have them report to the office every third day for postnasal 


irrigation with a hypotonic solution. Following this the sphenopalatine ga 





elion is cocainized (4%) on the infected side and a firmly wound applicat 
s dipped in (6%) trichloracetic acid and placed in the olfactory fissure and 
gently passed up to or in sphenoid ostium if possible This is allowed t 
remain in position for a few seconds and then removed, followed by ) 
plication of (5%) mercurochrome This treatment as | have outlined 


together with supportive measures and regulated diet restri 


drates and starchy foods, has given us excellent results 


iets 's 


SOME EXPERIMENTAL AND CLINICAL OBSERVA- 
TIONS ON THE “RETICULO-ENDOTHELIAL” 
COMPONENTS OF ACCESSORY 
SINUS MUCOSA. 


Revaluation of numerous factors in the study of human immu- 
nity has made necessary the reconsideration of numerous data 
long accepted, among them a more accurate study of the minute 
structure of various tissues of the body. Difficulties of technic 
and in securing proper material have delayed such studies of 
sinus mucosa until very recent years. Not long since, for exam 
ple, Mosher, Knowlton and MacGregor demonstrated the re 
growth of ciliated epithelium after radical removal of sinus 
membranes 

The whole problem of the cellular content of normal and of 
pathologic mucosal surfaces has seemed to us of fundamental 
importance, in the light of late discoveries elsewhere. We have 
in other papers elaborated the analogies and theoretical consid- 
erations which started us upon the present series of preliminary 
experiments.’ ? It should here be stated that we have been unable 
to find any record of previous findings based upon so-called “vital 


] 


staining” of the sinus membranes, except from some Italian ob- 


, 
servers WI 


10 dropped the staining agent directly into the nose or 
throat.' We found that such direct application caused a diffuse 
connective tissue and nuclear staining, seat ely distinguishable 
from the use of ordinary general stains. No selective action was 
possible with such concentrations as 1 per cent trypan blue thus 
externally applied. We therefore resorted to extreme dilutions of 
trypan blue—one drop of ] per cent solution to 15 cc. of normal 
saline solution, for surface staining of live human material in the 
incubator; and to the repeated injection subcutaneously of a few 
minims of the 1 per cent solution for selective staining of the tis 


sues of live animals 


From the Departments f Otolaryngology and \natomy, University 
it Oregon Medical Sch Ye) 
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Determination of the presence of “histiocytes,” otherwise called 


resting wandering cells, clasmatocytes or “reticulo-endothelial” 


cells in sinus mucosa seems of considerable importance because 


of the marked phagocytic powers possessed by these cells, and 
because their presence in body tissues antedates the arrival both 
of lymphocytes and of polymorphonuclear leucocytes. The exact 
structure and behavior of these elements should perhaps first be 
defined; and the following summary ts freely drawn from the 
last great work of Professor Maximow of Chicago, his monu 
mental text on histology 

The cellular elements of connective tissues are the following 
(1) fibroblasts, (2) ameboid wandering cells, (3) unditferentiated 
mesenchymal cells, (4) mast cells, (5) resting wandering cells or 
“histiocytes.” These histiocytes are numerous in richly vascular 
areas, but the number varies in different regions of the body—in 
general, they are about as numerous as the fibroblasts, among 
which they are scattered. Histiocytes are not ameboid; in forn 
they are irregularly rounded or spindle shaped. The nucleus is 
smaller than that of the fibroblast and 1s oval or slightly reniform 
The chromatin particles stain darker than those of fibroblasts and 
are coarser. The protoplasm takes a dark stain—in eosin-azut 
material a bluish gray tint—and has a distinct ragged outline 
It is vacuolated, and living cells store trypan blue, lithium cat 
mine, carbon particles, neutral red, ete., in these vacuoles. This 
capacity for dye storage is the most characteristic feature of 
histiocytes. 

Various other terms, as clasmatocytes and resting wandering 
cells, have been applied to them, the latter because in inflamma 
tion these cells mobilize, become rounded and assume the role 
of large ameboid, phagocytic, dye storing elements. 

Normally, transition forms between resting wandering cells and 
fibroblasts are rare, but in inflammation there are transitional 
stages. Under conditions of inflammation, the following three 
cell types appear: (1) leucocytes migrate out of the blood vessels 
at the beginning of the inflammatory process: they play their 
role in the reaction and then degenerate; (2) fibroblasts are 
found: they divide mitotically, increasing in number; they form 
granulation tissue and later collagenous fibers. The fibroblasts 
are already highly differentiated and retain their original type 
During mitosis, the processes are withdrawn, the cell body be 


comes rounded, but the daughter cells return to the usual 


5 
; 
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elongated form. Contrary to the teaching of some histologists 
\Miaximow holds that fibroblasts never become leucocytes or wan 
dering cells 

kndothelial cells also belong, with the fibroblasts, to the group 
of highly differentiated cells. In inflammation and congestive con 
ditions they divide mitotically and appear swollen, but form no 


1 


free cells and no granular cells, They appear, however, to form 


bo 


fibroblasts in late stages of inflammation. Miss Sabin, in 1923, 
held that they may be transformed into monocytes or histiocytes, 
according to whether they enter the blood stream or the connect 
ive tissue, and that they also may change from one into the other 
form. Maximow and many others do not accept this view. Ac 
arious authors, endothelium forms giant cells, poly 


blasts, phagocytes, ete., but these points are in controversy. 


3}. The third tvpe of cell in inflammation 1s the mononuclear, 


hich is nongranular, is phagocytic and has an oval or kidney 
shaped nucleus. Under conditions of inflammation, lymphocytes 
and monocytes of the blood migrate into the tissues, undergo 


id hypertrophy, and become transtormed into large phago 
les resembling the histiocytes already present. Phey become 


1 


transformed into polyblasts, but can be distinguished easily from 


the latter by their smaller size \fter two davs they are all alike. 
Polvblasts of Iwmphoeytic and monocytic origin also store vital 
When local inflammatory stimuli act on histiocytes, they be 


come free ameboid phagocytic polyblasts. Reticular cells of the 


lymphoid organs, spleen pulp, bone marrow, etc., undergo the 


same transformation. In the omentum this process goes on not 


mally 
Phe polyblasts thus formed undergo various modifications. They 
may become (1) epithelioid cells of the tubercle; (2) giant cells 


if foreign bodies, then fusion: (3) revert back to histioevtes, 


or (4) become fibroblasts 

In inflammation the histiocytes are mobilized in large numbers 
ind become part of the polyblasts 1. e., the free, ameboid, pha 
gvocyvtic, dye-storing macrophages. Polyblasts thus have a double 
origin: (1) monocytes and lymphocytes of the blood stream: 
(2) histiocytes. But histiocytes arise in the embryo through 
direct transformation of lymphocyte-like primitive wandering 


cells, 
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Maximow and his school hold that the term reticulo-endothe 
lial system is a misnomer, preferring the term histiocyte system, 
since they hold that the endothelium has no part in the activities 


of this system. 


The so-called unitarian theory of blood and connective tissue 


formation is set up by Maximow in the following diagram: 


Fibroblast 
Cartilage coll ——_ 
Grevcrien map” Ost eocyte 
Fixed, undifferentiated cell —sindothelial cell (in embryo) 
or mesenchymal cell \*Granulocytes (in eabryo) 
(eosinog, neutro-, basophil) 
Pat cell 


Histiocyt aes 


ui Monocyte 


Hemocytoblest or lymphocyte Jtyelocyte (Granulocytes, ) 
7 7 . J - J / 








(the free, undifferentiated (3 types) (3 types, eosino-,neutro-, baso:hil) 
mesenchynal cell) Erythroblast=pionoblast——péirythrocyte 


decekaryocyte-pPlatelets(according to Wright) 


Our objects in the study of experimental material were: (1) 
determination of the normal histiocyte content of sinus mucosa 
(2) determination of changes due to (a) physical trauma (dull 
curettage ) ; (b) physical trauma with heat ( warm sterile paraffin ) ; 
(c) bacterial inoculation; (d) physical trauma plus bacterial 
inoculation ; (e) bacterial inoculation plus the subcutaneous injec 
tion of histiocyte extract (reticulin) ; (e) colloid injection (sterile 


20 per cent gum acacia solution ). 


The frontal sinus of the cat was suggested because of its ready 
accessibility and relatively large size. (Fig. 1.) Under ether anes 
thesia a fold of skin is picked up and snipped vertically from the 
forehead above the inner canthus, leaving a wide “buttonhole”’ 
through which the periosteum is incised and separated laterally. 
The sinus is readily entered, either by a smart tap on a large 
antrum needle or by the use of an antral trephine. Through the 
small aperture made by the latter a dull ring curette readily may 
reach and traumatize the sinus mucosa. As the nasofrontal duct 
is relatively large and wide open, cotton may be packed into the 
sinus to retain solutions in place. Otherwise, with perfect drain 
age, the sinus wall rapidly cleanses itself. Paraffin proved an 
effective means for plugging the duct, and was used primarily 
to test the effect of an oily substance in histiocyte mobilization, 
in analogy to the employment of similar substances in the pleura 
and peritoneum for this purpose. Unfortunately, it had to be 
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rather warm to remain fluid in the needle, and the heat effects 
upon the mucosa will be described. Further experiment with 
other oils wall be necessary before accurate conclusions are possi- 
ble. Sterile gum acacia solution, 20 per cent, carefully filtered, 
was suggested by Dr. Ada Clark as a result of her work with 
Dr. Gay at Columbia on pneumotoxins in the circulating blood, 


and was expected to inhibit ciliary action 


the normal mucosa lining the frontal sinuses of cats bears 
few histiocytes or other elements of the so-called reticulo 
endothelial system. (lig. 2.) The histiocytes which are present 
tend to be distributed along the course of the blood vessels. 

\fter mechanical traumatization of the mucosa there is a 
marked mobilization of histiocytes in the injured area and its 
environs. The submucosal blood vessels are congested and indica 


tions of inflamunatory processes are numerous, 


In sinuses injected with paraffin at a temperature somewhat 
above that of the body, considerable injury to the mucosa ap 
pears, due apparently to heat. ( big. 3.) The epithelium is damaged 
and the subepithelial blood vessels are congested. Histiocytes are 
more numerous than in normal sinus membranes, but not so 
numerous as in the mucosa of sinuses traumatized by inocula- 
tion, which was done for comparison in the opposite sinus of 
the same animal. Besides histiocytes, numerous polymorphonu 
clear cells are found in the paraffin treated membranes—much 
more numerous than in those mechanically traumatized. Some 
of the polymorphonuclears are entering the epithelium. No eosino 
philes—in slides differentially stained with eosin-azur—were seen 
in the connective tissue, although they are present in the blood 


vessels of the area, 


Sinuses inoculated with a culture of hemolytic streptococcus 
(Fig. 4) show numerous histiocytes. The membranes are mark- 
edly swollen and congested. Many lymphocytes are also appar- 
ent. In animals allowed to live more than two days after inocu- 
lation there are also polyblasts and areas of fibroblasts, showing 
repair processes at work, 

\n animal inoculated with hemolytic streptococcus after trau 
matism of the sinus membrane, then injected subcutaneously with 
the histiocyte extract called “reticulin” (Charlton), showed a 
very large preponderance of polymorphonuclears in the mem- 


brane, which was fixed 24 hours after inoculation, The “reticu- 
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Fig. 1 Frontal sinuses of the cat Fresh bone viewed from above 
opening; tixed forty-eight hours after trypan blue injection. Membrane 
frontal sinus dark and thickened (below) Histiocytes ha 
this membrane, which was traumatized. On the right side (above) 
is clear and thin because histiocytes are very few under normal « 


Natural size 








2. Normal mucosa and submucosal tissues from frontal sinus 
Vital staining by trypan blue nna ata (Camera lucida stage 
mm. oil immersion with 10 ocular. bl-ves., blood vessel; con.t.c connect 
tissue cell; epith., epithelial cell; go.v., goblet cell; hist histioe 
polymorphonuclear; r. « red cell; same captions and magnification it 


figures.) 
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Fig. 2. Sinus membrane of cat following traumatism by 
body temperarture 


paraffin 


alitio? 


above 


RETICULO-ENDOTHELIAL” SYSTEM 231 


iin had apparently no influence in mobilizing more numerous 
histiocytes. Whether. it was responsible for the unusual numbet 
I 


polymorphonuclears is not clear 


Inoculation of the hemolytic streptococcus into a sinus which 
had been curetted provoked a marked thickening and congestion 
the mucosa (Fig. 5), with numerous histiocytes in the sub- 
teous area, and a few polymorphonuclears. Traumatism 1s 
s seen to intensify the process which occurs after simpli in 
. 


ulation. (ig 


Gum acacia solution, 20 per cent, caused disappearance of the 
cilia, with a slightly increased histioeyte migration and_ slight 


edema and congestion of the mucosa. ( ig. 6. 


Phese experimental animals were all killed and the material 
secured for preparation from 24 to 48 hours after the last vital 
staining injection had been made In this manner late chang 
n the sinus walls, due to adventitious factors, superadded inte 
tions and circulatory differences were avoided 


Human material is obviously not obtainable by the method of 


; 


vital staming through subcutaneous injection of dves, becat 


1s¢ 


the color would appear in the sclera, skin and mucous membranes. 
Lithium carmine was tried but was found to stain human tissues 
so lightly in the doses used that the blocked histiocytes could not 
« identified readily ; its color would be inconspicuous, and pet 


haps bolder experimenters may get some results with larger 


We therefore resorted to the staining of material immediately 
after its removal, from several cases of chronic maxillary sinu 
sitis requiring the Caldwell-Lue operation. In most of these an 
trums lipiodol had been used anywhere from several days to a 
few weeks previously. All were highly edematous, polypoid mem 
branes, some with small abscesses deep in the tissue, and all 
bathed in more or less foul mucopus. Crood-sized pieces of this 
degenerated mucosa were carefully removed, placed instantly in 
15 ec. of blood-warm normal saline solution containing one or 
two drops of 1 per cent trypan blue and then maintained at body 
temperature for two hours before fixation. Lithium carmine was 
tried in the same way but gave too light a stain for conclusive 
results. No delay or drying of these tissues was permitted, and 
in spite of the interrupted circulation a considerable penetration 


of the surface lavers was secured. 
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Fig. 4. Sinus membrane of cat following inoculation with hemolyti 

















Fig. 6. Sinus membrane of cat after injection of sterile 20 percent solution 


of gum acacia. 
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No drawings of human material are shown, because of the rela- 
tively small series drawn from but one class of material, Com 
plete study of human material would be outside the scope of 
this preliminary report, as it would require the differential stain 
ing of a long series, from the normal through the simple inflam- 
mations and allergic swellings to the various degenerative 


Changes 

\fter fixation in 10 per cent formalin, sections of our human 
material showed fairly numerous histiocytes near the borders of 
the block of tissue and at points where the epithelium was broken. 
this indicated that the dye had not penetrated deeply enough 
into the block to be taken up by the histiocytes more deeply sit 
uated. It was therefore necessary to stain these histiocytes by 
some selective method. The eosin-azur stain of Maximow gave 
good results which could be checked. [by this technic, the cyto 
plasm of the histiocytes takes a bluish gray tint and small vacuoles 
are well shown. The check on results consisted in comparing 
the cytoplasm of peripherally placed histiocytes which had taken 
up dye granules so that they could be readily identified, with that 
of the more deeply placed cells. Numerous cells of similar stain 
ing reaction, with vacuolated cytoplasm, irregular outlines and 
nucleus of round or oval form—1in all respects save the presence 
of trypan blue like the peripheral histiocytes—were present in the 
deep submucosa. Lymphocytes were also numerous, and some 
eosmophiles were scattered here and there. 

Professor Larsell’s collaboration has been constant throughout 
this study, and he is entitled to the utmost appreciation for his 
friendly criticism and shrewd advice regarding the scope and the 
technic of this work in an uncharted field. His personal service 
was invaluable in the difficult task of microscopic preparation and 
study of a vast number of slides and in the choice of typical fields 
for illustration. Because of the relatively faint blue staining 
of the histiocyte and the necessity of a very light counterstain, 
microphotographs were not successful. We therefore owe much 
to the painstaking accuracy with which Miss Ashworth has made 
camera lucida drawings of the most important types. 

This preliminary study is too brief to permit dogmatic con- 
clusions; numerous animal experiments are required, with the 
use of differential and impregnation as well as vital stains. 

It is, however, evident that in the cat, normal sinus mucosa, 


which is thin, ciliated and strongly resembles the human sinus 
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walls, contains histiocytes in small numbers near the blood vessels 
Physical trauma and bacterial inoculation cause their arrival im 
considerable numbers. These cells are the first line of defense 
and repair, appearing ahead of the polymorphonuclears and the 
lymphocytes. Rapid mobilization of polymorphonuclears seems 
to be favored by heat changes induced by hot paraffin, as also 
by subcutaneous injection of “reticulin,” a histiocyte extract. Gaum 
acacia solution, a typical colloid, destroys ciliary action while 


slightly adding to the number of histiocytes 


Human material maintained in contact with a high dilution of 
trypan blue at body temperature in saline solution for two hours, 
after surgical removal from typical cases of chronic maxillary 
sinusitis, showed phagocytosis of the dve in the superficial layers 
Rather numerous histiocytes were found throughout the tissu 
by differential staining. 

Questions arising from the above fragmentary conclusions, 
which require further study and control under the most accurate 
laboratory conditions by physiologists, biochemists and patholo 
gists, include the devising of methods for artificially increasing 
the number of histiocytes in the sinus membranes, and thus in 
creasing the resistance and repair potentialities of these struc 
tures. This problem differs essentially from those of the peri 
toneum and pleura, heretofore thoroughly studied by Gay, Clark, 
Linton, Cannon and others. In the sinuses we have a ciliated, 
mucosal, air-circulating surface, instead of a serous one; and the 
sinuses are less resistant because of their vestigial character, 
while the pleura and peritoneum are physiologically very active 
Because the sinuses tend by gravity and ciliary action to cleanse 
themselves, there is great difficulty in securing a continuous and 
total surface action from any local stimulant, such as broth, heavy 
oil, aleuronat starch or gum acacia. Perhaps the Proetz gravity 


and suction methods may prove of service in this respect. 


Histologic investigation of the effects of various oily and aro 


matic substances, long employed empirically as inhalants, is sug- 


gested. Do these substances promote histiocyte activity?) Further 


tissue work must also be done to decide how much difference 


in physiologic behavior and in histologic mutability may exist 


between the poorly aerated vestigial linings of the accessory 


sinuses and the highly vascular, well exposed surfaces of the 


turbinates and septum. 
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Now, to digress for a moment: | do not believe that there 1s a month 
ft the year during which some antiseptic is not developed or proposed. | 


do not believe this sereen is large enough to hold, i Tinie writing, the 
mes of all the antiseptics on the market today \ part of yesterday 
atternoon was devoted to a discussion of the merits or demerits of a 


acid powder—" Does it work or does it not work ?” 
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There has been a frantic quest for an ideal antiseptic, and I am sure the 
quest is just as futile as it is frantic. The practical implication of Dr. 
Fenton's paper is this: that the solution of the problem of protecting the 
individual—the sinuses—for instance—against pathological organisms does 
not call for the finding of an ideal antiseptic, but the finding of a method 
of controlling or influencing the immune mechanism which is already 
present. What are the means by which we can do this? Dr. Fenton has 
already pointed this out: Among other things, some chemical agents, heat 
or the injection of various antigers. It is not a question of what you think 
of the antivirus, or the saline suspension of bacteria, dead or living, o1 
what other antigen is used. Certain fundamental knowledge is necessary 
before we can accomplish anything, and even as fine a piece of work as this 
is not sufficient. We have various ways of influencing the histiocytic 


system. We have the injection of dead organisms in a saline solution 


through the skin, or the injection of some protein material. We have the 


injection of sera, or sera plus organisms, dead or living, and we know th 
actual application, particularly of various antigens through the mucous 
membrane of the nose and throat, or skin, or into the skin; we know the 
effect these antigens have in controlling the concentration and actual num 
| 


ber of histiocytes. Our problem, as far as I can see it, is largely this—the 





further determination not only of the histiocytes in the mucous membrat 
but of other cellular elements that are concerned with immunity. Many 
cells, provided they have a large amount of cytoplasm, are active phago 
cytes. If they have a small amount they are not active phagocytes 

The problem then, as I see it, and the practical implication of D1 
Fenton’s work is this: There are within the organism potential mech 
anisms for the protection of the individual against the invasion of 
pathologic organisms. The further investigation of these mechanisms will 
reveal the best means of influencing and controlling them. 

Dr. Harris P. Mosner, Boston: If we are to make progress in deal- 
ing with infection of the mucous membrane, especially chronic progressive 
infection, before which we stand almost helpless, histology, pathology and 
biochemistry must give us new facts. The work done by Dr. Larsell and 
Dr. Fenton and just reported by Dr. Fenton, gives new information about 
the mucous membrane of the frontal sinus. Their findings are in line with 
those repeatedly made during the past eight or ten years in the examina 
tion of other body tissues, notably the peritoneum 

The reticulo-endothelial system is a very high-brow subject. Fenton 
takes to such a subject like a duck to water. For the rest of us it can 
hardly rank as human nature’s daily food. The essayist’s fundamental 
finding is that the mucous membrane of the frontal sinus of the cat re 
sponds to trauma and infection by an increase of histiocytes. This is the 
first tissue change. This finding is a step forward in our knowledge of the 
pathology of sinus mucous membrane. I hope that other constructive steps 
will soon follow. 

With. your permission, Mr. Chairman, as my contribution to this dis 
cussion, I should like to present six slides which show the part played by 
histiocytes in tissue cultures of the mucous membrane of a nasal polyp 
We have obtained the same results in tissue cultures of antral mucous 
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membrane. Dr. P. J. Ross, working in my laboratory, is responsible for 
the observations which | now report 

Dr. Ross has succeeded in keeping tissue cultures of antral mucous 
membrane, and the mucous membrane of nasal polyps, alive for six days 
He has made a distinct contribution to the technique of making tissue 


adding to his nutrient solution an extract of human umbilical 


cord his is an easv wav of getting an extract of embryonic tissue. The 
usual practice has been to use pig embrvos. His results are summarized as 
! WS 


Regardless of the pathological condition present, active cilia are fe und 
specimens lhey retain movement en masse for 24 hours, and iso- 


lated cells show movement for 48 hours. ‘The epithelium of the plant 


remains intact for 24 hours, then clumps of cells are pushed off by the 
growing cells he dead cells retain their compressed form. This, of 
course, is most striking with the ciliated cells. The isolated live ciliated 
cells immediately become round. These round isolated ciliated cells Dr. Ross 
heli s to be young, immature cells and the cells which take the active 
part im regeneration of the mucous membrane 
‘ f t ells ft com ut t peal ( Odi al ire the p< lymor 
phonuclears. On getting clear the show ameboid movements, and, of 
rse, Brownian movement They disintegrate in 24 hours, and in 48 
hours are gone Phe cells which predominate in the new growth and the 
cells which come out after the leukocytes and the large mononuclears, ar¢ 
the blood histiocytes \lmost at once they form a broad sheet at the edge 


‘f the plant and are free in the nutrient fluid. In 48 hours they lose their 
large mononuclear form and become branched. Fibroblasts, the near rela 

es of the mononuclears, appear at the end of 24 hours. Finally, at the 
nd of 24 hours also, small lymphocytes appear 


Such are the results to date. The great difficulty in keeping the plant 

eis contamination with the bacteria. Most of this comes from the pus 
present at the operation. Strangely enough, the preliminary washing of 
the plant renders it sterile in about one-third of cases. Few bacteria are 
Found he plant. Thi if n vthing, that the ‘e killed 
found in the plant his means, 1f it means anything, that they are killed 
by tiie pr tectiv« juices of the ce s 


n closing, | will quote from Dr. Ross one of his conclusions. It is 


startling in its present form, and if further work bears it out will be 


‘In approximately one-third of the cultures planted to date bacteria 
have been present which have overgrown the culture at the end of 24 
hours. This percentage of infection has been less in cultures taken from 
nasal polypi than from antrum or frontal sinus membrane. It appears that 
the latter tissues are greatly traumatized and purulent material in the sinus 
itself is frequently and thoroughly mixed with the membrane during its 
removal. In the last series of 24 cultures, six cultures each were planted 
from four different specimens. Cultures from one specimen were bacteria 
free. In another, one showed hacteria. In the others. two and three re- 
spectively were infected. In the second, the organism was a streptococcus, 
in the others the organism was staphylococcus. In our opinion, the ap- 


pearance of bacteria in these cultures is due to gross contamination dur- 
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ing removal and insufficient washing prior to planting on the cover slip 

In view of the fact that the majority of the cultures are bacteria free, this 

conclusion appears to hold. In other words, actual bacterial invasion of 

the nasal mucous membrane prior to operation does not appear to occur 

from the evidence at hand, but the contrary t is possible that bacteria 

in the tissues are dead, or there is sufficient local immunity present 

the explant to prevent their growth.” } 
Dr. Ratepw A. FENTON, closing: | thank Dr. Novak tor his f tate 

ment of our problem, and also Dr. Mosher for the report of his marvelou 

work in tissue culture. which, by the way, 1s much more accurate tl 

anything we can show on the animal, since it is subject absolutely t 

laboratory control at all times. It is beautiful work, and Dr. Ross stand 

alone in devoting attention to this part of the subject. | am most happy 

have it brought up in connection with this paper of ours | 
Increasing immunity by local means in these cases depen 1 

largely upon arresting ciliary action (which has been so beautifully show: 

by Dr. Hilding at this meeting ) This means that something has to le 

done to stop the cilia from working, and thus to keep the medicament in 

place long cnough to soak in and do some gor Other measures whi 

might be used are the action of heat, not directly but gradually, ] 

diathermy and deep X-ray. In other words, we must stir up phagocytosis 

How does that happen in the normal? That is something about which we 

hope to hunt some facts to present to you at some other time. Then ther: 

is the question of the connection between the nervous system and the his 

tiocytes. Why do these cells come in, under what influence, and wher 

are the nerve fibers, the prolongation of the sympathetic nervous svstem 

which bring about this action and which put these cells to work for us 


Mea we 





LTROPHIC RHINITIS 
Joun A, Pratrr, M.D 
\IINNEAPOLIS 


In thre late st ear, nose and {| roat hook IS stated that ; \trophic 
rhinitis is an atrophy of the nasal mucous membrane and_ thi 


underlying soft tissues, eventually involving the turbinal bones. 


~ 


Phe etiology is unknown, as no pathologic condition or specific 


~ 


organism has ever been proven to be the causative factor.” These 


~ 


ame statements have been made in all papers and books written 


in the past to which | have had access 


\ ogel, 


Dr. Pollock, in his deductions from the paper of Dr. 
and presented before the Middle Section of the American Laryn 


~ 


under the title of “\ New Conception of the Etiology of Atri 


gological, Rhinol vical and ( tological Society, January 17, 1931, 


e is a sinusitis (which 


V stag 


phic Rhinitis,” states “The prima 
exists in all atrophic cases), with subsequent imfection and de 
generation of the ganglon and thence leading to a similar de 


generative change in its nerve fibers, which end in the nasal 


nucous membrane \s only a few atrophic cases result from 





nasal sinusitis, one must more or less assume the presence 0 


predisposing factors, namely, hereditary tendencies and abnormal 
patulency of the nasal cavity.” (ANNALS OF OToLoGy, RUINOL 
GY AND LarynGconocy, June, 1931.) This latest paper leaves us 
in the sani position, 

| beg to present the following hypothesis 

“That atrophic rhinitis is not a disease entity but a syndrom 
of hypoendocrinism, of which the adrenals play an active part, 
and is only one of many indications of hypoadrenia 

Phat it is not due to any anatomical condition, as an abnor 
mally patulous nasal chamber. | have never seen a case of atro 
phic rhinitis where the turbinates have been removed or in ne- 
groes, who have very patent nasal cavities, but who are bounti 


fully supplied by nature with adrenal products, 


Assistant Professor of Ophthalme logy and Otolaryngology, Medical 


School, University of Minnesota, Minneapolis, Minnesota 
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That any nerve shock to the system, as infectious diseases, 


childbirth, ete., may so injure the adrenals as to reduce their 


secretory activity. The loss of the secretory stimulus or hormone 
on the vegetative sympathetic system may so weaken the heart 
muscle tone or blood vessel tone as to reduce the flow of blood 
to such terminal tissues as the skin, hair, mucous membrane and 
their underlying tissues. To compensate for this weakened tet 
minal circulation, the terminal arteries and veins are reduced in 
size and atrophy is the result, or reduction of cell stimulus may 


bring the same end result of atrophy. 


The mucous membrane of the nose is most noticeably affected, 
due to the reduction of the blood supply to the serous glands 
causing an aqueous loss in the nasal secretion. The secretion 
must contain a certain percentage of fluid for physiological func 
tioning of the nasal cavity. As the air passes through the nose, it 
takes up the aqueous portion but leaves the mucoid portion, thus 
one of the first nasal symptoms is the presence of a thick, tenacious 
secretion. 


ETIOLOGY. 


The underlying cause of atrophic rhinitis is a nutritive dis 
turbance, due to an imbalance of the endocrine glands, particu 
larly the adrenals. This condition is generally launched by a 
shock to the system, as infectious diseases, focal infections, 
changes from childhood to adolescence, pregnancy, childbirth, 
etc. If atrophic rhinitis is already present, any of the above 
named causes will increase its activity or may cure the case by 
re-establishing normal endocrine function, One frequently sees 
cases with atrophy of the turbinated bodies, but a functioning 
nasal membrane, where the crusts and discharge of early life can 
be elicited. These generally have compensatory growths in the 
region of the septum tubercle, uncinate process and the attach- 
ment of the middle turbinate. (See “Compensatory Nasal 
Growths,” read before the North Dakota Academy of Otology, 
Rhinology and Laryngology, June 1, 1922, by the author. ) 

Atrophic rhinitis is never present in a hyperendocrine state, 
but only with a hypoendocrine function. The ozena is a sequela 
of the condition and is caused by the bacillus fetidus ozenz or 
some other fetid germ. One investigator found ozena present 360 
times in 1,142 cases of atrophic rhinitis—roughly estimated, about 


one out of three cases. 





; 
{ 
; 
; 


& 


‘ - — 


_ 


ATROPHIC RHINITIS 241 


If there is excessive secretion, the attenuated mucous mem 
brane of the fossz and sinuses has been attacked by suppurating 
germs 

Suppuration and hyperplasia of the accessory sinuses in atro 
phic rhinitis are secondary and not primary, other than a focal 
infection. 

Phe condition is not preceded by a hypertrophic rhinitis, and 
we believe that this theory 1s based on the fact that there is fr 
quently a hyperplastic suppuration of the ethmoid capsule, which 
is caused by a secondary infection. 

No type of skull seems to predispose to this condition, nor are 
the negroes, with their wide nasal fosse, more prone to it 

Surgical removal of the turbinates causes dry nose but not 


atrophic rhinitis. 


LLIN TOLLE I PATILTOLOG 


There is general atrophy of the mucous membrane and _ its 
underlying structures, even the turbinated bones. The ciliated 
epithelium, except islands here and there, is replaced by stratified 
squamous epithelium. The secretory cells of the mucous mem 
brane of the nose are mixed, mucous and serous glands using a 
common duct. The glands are distinguished from each other by 
the fact that the serous glands have secretory capillaries, while 
the mucous glands do not. The connective tissue left in the under 
lying structure contracts and first obliterates the secretory capt] 
laries of the serous glands and also interferes with the normal 
exosmosis of fluid through the membrane, thus taking away 
nearly all of the aqueous element of the normal nasal secretion. 

This atrophy extends to the sinuses, pharynx, larynx and tra 
chea, as well as to the normal lymphoid tissue. The atrophic 
degenerated state of the sinuses invites infection, thus producing 
a chronic suppurative sinusitis, accompanied by a purulent dis 
charge. 


DILAGNOSIS, 


To successfully treat any condition, it must be diagnosed early. 
There are many signs and symptoms of atrophic rhinitis which 
appear long before we have the classic crusts, with their sequela 
of ozena. 

The patient comes, either with reference to the crusts that 
form in the nose, causing obstruction, or because of the disagree 


able odor complained of by the family or some friend. They are 
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often unable to discern this odor themselves, owing to the atro 
phic destruction of the olfactory nerve endings or from pressure 
of the hyperplastic ethmoid capsule. 

The general appearance of the patient shows all the typical 
signs and symptoms of hypoadrenia: poorly nourished and 
anemic, with the senile appearance far beyond his vears; thin, 
early graying hair, atrophic skin with its yellowish gray hue and 
premature wrinkles. They complain of fatigue and lack of vigor 
and are uninterested in the normal routine of life Phe basa 

] ! 


metabolism is reduced. The blood pressure is generally below 


120. Pulse is slow and weak or rapid and thread) 


1 


leeling along the side of the ridge of the nose where the lat 
eral nasal cartilage joins the nasal bones, one will find atrophic 
depressions demonstrated by the sensation of touch, which in the 
later stages, are easily noticed by the eve (Pratt's sign 

Qn examining the nasal cavity the membrane will be found 
pale and the cavity larger than normal. There will be thick, 
viscid secretion clinging to the membrane and the patient may 


complain or at least confirm upon questioning that he has con 


siderable viscid discharge which is hard to dislodge. This is due, 


undoubtedly, to the loss of the watery element of the secretion 
and the inability of the cilia to move it. There is not an increase 
of nasal discharge but rather the reverse, unless there has been a 
secondary infection of the sinuses. This change in the charactet 
of the secretion is noticed before any sinus changes by trans 


illumination and X-ray can be demonstrated. 


\s the condition progresses, with atrophy of the membrane 


and enlargement of the nasal chamber, the loss of the aqueous 
portion of the secretion allows it to dry quickly by the passing 
air through the nose, and forms a crusty scale on the mucous 
membrane. In drying, the crusts pull away from the membrane, 
allowing the heavy mucus underneath to form a second crust. 
[f the crusts are not removed they will eventually fill the nasal 
cavity. The action of putrefactive bacteria establishes the ozena 
Keeping the nose free of crusts will banish the odor, unless the 
bacteria reach the sinuses. In atrophic rhinitis, when there is 
no odor, the crusts are dry. However, when odor is present, there 
is partial liquefaction and heavy mucus is attached to the crusts 
when they are removed. 

The first perceptible structural atrophy usually affects the lower 


turbinate (due possibly to its blood supply coming from a ter 
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ostia of the sinuses should be patulous, and if not, should be 
made so. Intranasal window resections should be performed upon 
the antra if necessary, but the lower turbinate must be preserved. 
An external operation on the sinuses is not indicated. 

If hypothyroidism is present, the dessicated thyroid gland, one 
grain tablet, is given, to be taken three times a day. The patient 
must be watched carefully to prevent the accumulative effects 
of the gland. Anemia or any other dyscrasia should receive 
attention. Hydrargyrum protoiodid tablets, grain one-tenth, given 
three times a day, stimulate the action of the endocrines. 

A nasal oil should be dropped in the nostrils twice a day, the 
patient being in a supine position. 

Packs of ichtholdine (Mulford) or a 3 per cent tincture of 
iodin in glycerin is indicated, to soften the crusts and stimulate 
the mucous membrane. Nasal douches of saline solutions are un 
necessary. 

Improvement is noticed within a very few days, and any odor, 
if present, will disappear in from one to two weeks, providing the 
sinuses are not invaded by the ozena germ. The patient will first 
notice the ease of cleansing the nose of crusts, the improvement 
in the general well being and in the mental attitude. The mucous 
membrane will become pink and the secretion will improve to- 
wards its normal character, due to the stimulation of the circu 
lation and of the cells. 

The gland treatment should be continued for some months or 
until there is a normal secretion of the endocrines, indicated by 
the disappearance of all symptoms. 


1753 Mepica, Arts BUILDING. 
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DISCUSSION 


Dkr. Hat Foster, Kansas City I consider it a great honor and pleas 
ure to open the discussion of Dr. Pratt's paper on this important subject 
Dr. Pratt has been giving much study to this condition for the last fifteet 
years. I have been much interested in the condition as it occurs in dif 
ferent races. When I first began to study and practice rhinology P1 
essor Bostworth of New York and Professor Killian in Berlin talke 


tbout atrophic rhinitis. I had three or four cases a year. For the last 


‘ 


five years | have not seen so many cases of this kind, sine 





have been removing pharyngeal adenoids. 

Dr. Pratt states that perhaps chronic suppuration and infection of 
the posterior ethmoids might be a factor in the etiology of these cases. It 
scems to me that is very logical. I have tried to give vaccine treatment. 
and have tried to make the nose smaller by operation, but have stopped all 


1 


that now, and [ find it is better to clear up the posterior ethmoids and 


antrum. If that is done the malodor rapidly disappears and these your 


women are very grateful for that 


Dr. Pratt says he has never seen a case in a colored person. I have 
had opportunities, being born and raised among them, of examining many 
negroes, but | have never seen a case of atrophic rhinitis in pure negroes. 
\ few years ago I spent a year among the Zulus in South Africa. | 


stopped at Port Moresby, the capital of New Guinea hey are all colored 
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people and | examined a number of noses down there hey | 
thing else you could think of--they are the most backward people i 
world perhaps. Through the kindness of a British physician and the k 
ness of a physician in the hospital, | examined a number of these negs 
and | did not find a case of atrophic rhinitis. | went to South Afri 


heard of one ot the members of the Academy down there in New Gui 


a former President, who was down there taking pictures of the eve 


birds—Dr. Casey Wood And | met another of our honorary memb 


Sir Lindsay Johnson, who has since died. the Zulus are fine specin 
of humanity, and they had most everything else, but they do not 
atrophic rhinitis. Plenty of nasal polypi, but no atrophic rhinitis \ 
as my experience goes, | have never seen a case in the colored 1 
lL think the most important thing in these cases ts t uild these 
tients up. They are anemic; they need food witl itanine 
need spinach, oranges, liver In the last six months an iron prepara 
has been put out that is very good in this condit 
Last summer | was in Moscow, and while there the tried 1 
some cases of atrophic rhinitis in the hospital for n enefit Wi 
nt d some cases ame Ye VITis, ut not a case i mal ( ( 
a Tew Cases 1 met 
lf Dr. Pratt's line of treatment is followed it wi ec of great be 
Dr H ARRY L Po LOCK, 4 hicags It is alwavs nice to hear new tl 
ries on a subject about which the etiology and pathology are not cleat 
this is just another contribution to the hundreds of others on the et 
of chronic rhinitis. Dr. Pratt referred to my recent paper and [| tl 
at that time that | reaily had advanced an important the 
ctioloey In the ten cases | repor cd 1 t! l s 1 
were perated vy Ve Berh the perat ne ?t 
! ree space 1 the s( the sphen ps tine valy Vas s ren ‘ 
every Case e! was complete degencrati 1 e sphet i ‘ 
vl | drew e conclusion therefrom whic scems perfectly 
hat because the sphenopalatine ganglion supplies the m us mem 
I th nose and pnarvnx, trophy of thi zanglon would re lit 1 itt 
of the mucosa, or the picture prescnte al by [Dy Pratt Phe t | 
the ganglion being present, one must speculate as to the iuse of 
degeneration | attributed it to a sinus condition because every is 
an ethmoiditis, as Ir. Pratt says lhe other sinuses are dd 
some cases, but in every one chronic suppurative cthmoiditis exist 
addition to atrophy there was also an inflammatory condition foun 


1 
the 





Regarding the treatment, | would sav that for the last twenty ve: 


we have had a large number of these cases on suprarenal extract 
thyroid extract. and at the New Orleans meeting we gavi report on t 
treatment and the conclusion was that it had absolutely no effect 

theory is that atrophy occurs until there is complete atrophy of all 


tissues due to degeneration of the ganglion, and in my experience the 


reatment that does any geed is to rid the nose of the large spac 


lamage has been done, the atrophy exists, and the odor is caused. as 


plained by Dr. Pratt, by the large inflow of air and contamination 
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! Lhlese ( Wit oy oO! some cl 
( 1 thre ‘ Cariy rma u wil yet 
dd ‘ i them which a the symptoms 
te red t ill svimptonis 
eont t r 1) | ster for his d 
the supraret CX Trad | 1 
1 
‘ ‘ entioned the et dT ha 
‘ ] ] | 
‘ ‘ prare il ¢ qd ol na piace 
' , 
ce ¢ ted glane d be usec We have 
rxin ; sunrare ola ext P lj 
\ 1 
cceate VW { ind that Armour’s 
1 
t ep ible one lf ar ne pres V1 
‘ tis ( t © 7 - | iV 
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GENERAL AND OTOLOGIC ASPECTS OF CHOLES 
TERIN METABOLISM. 


MAXWELL FINEBERG, M. D., 
Str. Louts. 


Much research has been done in the attempt to prove a common 


relationship between arteriosclerosis, essential hypertension, 


chronic nephritis due to contracted kidney, apoplexy and chronic 
progressive internal ear deafness. The prevalent opinion until 
1921 was that a primary arteriosclerosis formed the basic etio 
logical factor. This interdependence of diseases formed a vicious 
circle which was not broken until 1921, when Volhard and von 
Bergmann’ advanced their theory that essential hypertension 
should be considered a disease sui generis. Their theory has 
gained much universal credence in the last nine years, and it 
must be agreed that there is sufficient basis for their theory to 
better explain those clinical pictures which up to that time had to 
be explained by a vicious circle. 

The work of Volhard and von Bergmann stimulated research 
to ascertain what might be the underlying cause of this new but 
very common disease. Verse,? in 1925, reported that he believed 
metabolic changes were primarily responsible for essential hyper 
tension and that the metabolic changes might be the connecting 
link in the relationship between essential hypertension and those 
diseases which, prior to Volhard and von Bergmann’s theory, 
had been attributed to primary arteriosclerosis. 

Autopsy material was then examined more carefully for the 
presence or absence of arteriosclerosis in cases of this group of 
diseases. The reports were conflicting in that where the clinical 
history was suggestive of arteriosclerosis, the pathologists report 
ed that there was little or no evidence of it. They frequently 
found the most marked evidence of arteriosclerosis in those cases 
which had no clinical mention of the condition. 

Rosenblath* had previously shown that apoplexy should not 
be considered as due to gross hemorrhage in the brain but rather 
as due to numerous pin-point aneurysmal diapedesic bleedings. 
Westphal and Bar* elaborated on the work of Rosenblath and 
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came to the conclusion that arteriosclerosis has nothing to do with 
these diapedesic bleedings. They claim that both of these con 
ditions, and hypertension as well, are the direct result of spastic 
vascular changes. Lut what is it that causes these spastic vas 
cular changes ? What is it that directly or indirectly causes arterio 
sclerosis, hypertension, apoplexy and spastic vascular changes : 
Is there some factor which may be the connecting etiologic link 
in these conditions ? 

The writer believes that there is a definite connecting Tink 
which may be found in the cholesterin metabolism in cases of 
arteriosclerosis, essential hypertension, apoplexy, chronic — ne 
phritis due to contracted kidney and progressive internal ear 
deafness. There is a very clearly marked hypercholesterinemia 
in all these conditions, and it is the opinion of the writer that thi 
hypercholesterinemia is not at all coincidental, but that it plays ne 
small part in the etiology of all these conditions. 

lhere is quite definitely some close relationship between arterio 
sclerosis and chronic progressive ear deafness. The deafness was 
and is sometimes still considered due to an arteriosclerosis of 
internal auditory vessels. Alexander,’ in 1902, actually demon 
strated the sclerotic changes, and since then it has been taken for 
granted that arteriosclerosis produces an internal ear deafness. 
This, however, does not explain those cases which do not show 
any generalized arteriosclerotic changes ; nor does it explain why 
so few specimens of sclerosis are reported in the literature. 

There are numerous theories cited for the cause of chronic 
progressive internal ear deafness. LBoenninghaus® believes that 


senile deafness and presbyacusis are caused by a degenerative 


process in the accoustic nerve. He says that one frequently finds 


a nerve impairment of hearing in premature arteriosclerosis which 
is clinically manifested by shortened bone conduction and a lower 
ing of the upper tone limit. On the other hand, in cases of presby 
acusis one frequently finds an irritative condition of the accoustic 
nerve, as manifested by head noises and dizziness. Thus Boen 
ninghaus concludes that presbyacusis has to do with an accoustic 
neuritis which may often be caused by the same factors which 
cause an early arteriosclerosis. 

Zwaardemaker’ was among the earliest to investigate senile 
deafness. Ile concluded that the lowering of the upper tone limit 
was a normal physiological phenomenon which began in the third 


decade and then gradually increased. 
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Sporleder® thought that severe and even middle grade deatness 
must be produced by factors other than age, ©). Mayer" sug 
gests that “marasmus senilis’ may be responsible for changes 
which are beyond physiological limits of normal. Lederer!’ agrees 
with ©. Maver in substance, but says it is impossible to estimat 
the age at onset of these physiological phenomena. Stem'! lays 
much stress on arteriosclerosis as being the cause of senile deat 
ness, and he claims that there is an accompanying local anemia 


which accounts for head noises 


l'rom these few references it will be readily agreed that there 
is still some important link missing in the chain connecting arterio 
sclerosis, hypertension and semle progressive deatness. In delving 
further into this problem, it was thought that the examination 
of apoplectic patients night shed some light on the relationship 
Working in conjunction with Privat-Docent Josef Berberich ¢ 
l'rankfurt-am-Main, the writer examined fifty-eight cases of ape 
plexy with a view to ascertaining whether there were any dete 
in hearing, and if there were, whether it was associated with the 
apoplexy. The vast majority of our cases had a very definite 
hypertensicn. Much stress is laid on this accompanying hyper 
tension because it is believed that the internal ear chonees 
were related more or less closely to this phenom non, We found 
rather uniformly in fifty-eight cases of clearly proven apoplexy 
that there was an internal ear deafness of varying intensity. Sub 
jectively, the patients complained more frequently of head notses 


than of impairment of hearing. Lecause of the constant presence 


of hypertension in our cases and the frequency with which wi 


met the symptom of head noises, we were led to make the follow 
ing statement: a patient who came to the doctor complaining ot 
head noises and who showed a hypertension should be cons’ dered 


a possible eventual apoplectic. 


The deafness in these cases was bilaterally equal and had no 
relation to the age of the patient or to the apoplectic insult. What 
might cause such an internal ear deafness? The conditions which 
come into consideration are occupational deafness, intoxication, 
chronic poisoning, lues, diabetes, nephritis and atypical forms of 
otosclerosis. (ur cases were institutional and therefore, by careful 
examination, we were able to rule out all of the mentioned possi 
bilities. Nevertheless, we remained with an inteinal ear deafness 


which could not be satisfactorily explained. We therefore deduced 
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must be associated in some way with the accom 
Vpertension 
he work of enblath, Westphal and Bar, \ ers 


question ot hyp rtension, th Opm1on Was © 


nsion and hypercholesterinemia were closely 


mw advanced that hypercholesterinenn 
ical link in the chain formed by essential 
pertension ro osis, apoplexy and chronic progressive 


decalness 


Phere is n ul at onditions are separ: 
and yet hay hing m co t it n he definitely 
vs some. role 
avenues ol appro 
opened to study leir cau and treatment, Thi 


his paper Is to | at an 1n reased cholesterin 
the blood produces chang Which are common in the 
nditions under discuss l-or this reason a search was 
ature for histological information in chronic pro 

ear deatness. Politzer and Morpurgo’ reported 
arteria auditiva interna in a case of 

date Politzer,’ in his textbook, states 


the accoustic nerve may arise following 


~ 


circulatory 
\lexander® described the histological changes he found 
of arteriosclerosis. Manassa!’ deseribed the histological 
re of chronic progressive internal ear disease and pointe d out 
cations where the atrophy and degeneration were most 


lle blamed arteriosclerosis for causing these changes. 


bara In a case of apoplexy, SaW scattered hemor 
the internal ear. He could not demonstrate any breaks 
in the blood vessels, so he termed the hemorrhages diapedesic 
hleedings later vears Rosenblath and Westphal and Bat 


hemorrhages into the brain were also of a 


proved that apoplecty 
diapedesic character. This finding of WKashiwabara may prove of 
rreat interest in the study of “Meniere's symptom complex.” 


~ 


Stein,’ Jaehne,'* ©. Maver,” Witmaack,'* Steurer®" and others 
report numerous cases which show similar changes. They advance 
either arteriosclerosis or hypertension as the basic cause. 

Thus far, it has been possible to link up the various conditions 
under discussion, Chronic progressive internal ear deafness seems 


to be an outstanding feature of them all. The next problem is 
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to connect these conditions to what is advanced in this paper 
as a possible etiological factor, namely, a hypercholesterinemia. 

\t this point a brief discussion of cholesterin metabolism is in 
order. The cholesterin content of normal blood serum is fairly 
constant, varying between 12 and 18 milligrams per 100 cubic 
centimeters of blood. An hypercholesterinemia may be traceable 


to the following factors: 


1. To nutritional increase from ingested food. The increase, 
however, is not constant and is of a transient nature. 

2. To cell destruction. Due to this, the cholesterin depots be 
come overloaded and a circulatory surplus ensues. This surplus 
may then form a synthesis with enterogenous resorbed bile. In 
either event, a higher serum cholesterin result. This theory was 
advanced by Hueck.*! 

3. To endocrine disturbances, especially those of the adrenal 
gland. 

4. To abnormal changes in the sex glands. Castration increases 
the cholesterin content of blood serum. It is aiso raised in the 
latter half of pregnancy. Eufinger and [Lader** were able to 
show that this increase remained some time in postpartem women 
who were of the nervous type. 

5. To changes in the thyroid gland. Cretins show an increased 
blood serum cholesterin, This is in keeping with the « xperimental 
evidence of Leupold,** who fed thyroid to animals. 

6. To constitutional factors. To this group belong the people 
whom Westphal terms “typus apoplecticus” because they have a 
hypertension, an increased blood serum cholesterin and a lack of 
resistance to inflammatory processes. 


7. To hitherto unexplained factors of unknown origin. 


Westphal* propounded an interesting theory to explain how 
cholesterin maintains smooth muscle tone. He experimentally 
showed how a strip of arteriole contracts more vigorously in a 
solution containing cholesterin. Westphal then examined patients 
with hypertension and found that 89 per cent of them had a 


hypercholesterinemia. Irom his investigations he formulated the 


following conclusions : 

1. Hypercholesterinemia and hypertension are closely asso- 
ciated. 

2. An increased cholesterin content is found in young patients 


suffering from increased blood pressure, so that— 
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3. Arteriosclerotic contracted kidney cannot be a cause, but 
more probably is a sequel of the disease. 

From these deductions an explanation may be found for nu 
merous transient conditions—e. ¢., Meéniére’s, vague attacks of 
dizziness, ete. 

It is not to be wondered at that definite histological changes 
in temporal bones of beginning senile deafness have hitherto not 
heen demonstrated. The early symptoms depend on functional 
changes in the labyrinthian vessels. (nly when the disease has 
heen of long standing is it possible to histologically show a con 
tinued contractile condition of the vessels together with a choles 
terin deposit. At this stage the changes are similar to those found 
in the kidney, spleen and pancreas. 

In the work previously referred to, we reported on the histo 
logical findings in nineteen cases, in six of which we had been 
able to do hearing tests shortly before death. All six cases showed 
an internal ear involvement of varying degree. The nineteen cases 
were comprised of seven apoplectics, six diabetics, two arterio 
sclerotics, one pyemic and two uremics following chronic nephritis 
and one case of frontal sinus empyema. The ages of these patients 
varied between 49 and 85 years. 

The temporal bones were prepared in accordance with Wit 
maack’s method and then embedded in gelatin. Serial sections 
were cut and then stained with scarlet red and hematoxylin, 

\t this point it should be explained that various terms have 
been used in the designation of identical histopathological changes. 
Thus, in this article, the terms lipoid deposit, fatty lipoid deposi- 
tion, fatty deposit, fatty or lipoid changes are all used to desig- 


nate different degrees of the same pathological entity. 


The histological changes found in all nineteen cases were sim 
ilar, so we shall only point out individual factors of interest in 
the group. A typical arcus lipoides myringis (Fig. 1) is seen in 
nearly every case. The lipoid deposits in the tympanic cavity are 
seen only in the area of the tube opening. One never sees lipoid 
deposits in the submucous layers except where there are co-exist 
ing inflammatory changes. The inflamed mucous membrane has 


undergone some fatty change. (lig. 2.) The lipoid deposit is seen 


only in the newly formed inflammatory tissue and cannot be seen 


in the intact normal tissue. The ossicles and secondary tympanic 


membrane do not show any characteristic lipoid changes. 
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Fig. 1. Arcus lipoides myringe g tis media 11 


and hammer handle in 66-year-o oman with nephritis 
diabetic on } nflamed mucous mem 


, 1 
naderezoms fatty chanye 


1 
} 
I 


The lining of the mastoid cells normally shows no tat except 
for normal fatty medullary tissue. However, lipoid changes occur 
in our cases where an otitis was co-existent. (lig. 3.) One ot 
our cases died of meningitis following labyrinthotomy, and_ the 
newly formed granulation tissue showed the typical lipoid 
deposits. 

ur cases with co-existent inflammatory changes show, without 
question of doubt, that when the blood contains an increased 
amount of cholesterin, it will be deposited in newly formed con 
nective tissue and cellular elements. This confirms the belief that 
the process has to do with an equalization or stabilization of the 


vital storehouses of the reticulo-endothelial apparatuses. 


Fig. 3. Lipoid changes in a case of Fig. 4. Bony cells of facial canal 
mastoiditis. Cellular exudate shown show ring-form storehouse of fat 
in small upper section. and lipoids, 
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pant and facial nerve were unchanged. The 
hony cells of the osseous facial canal showed a definite ring-form 


storehouse of fat and lipoids io. 4.) 





Phe cochlea showed in every case, but more particularly in the 


diabetics, some lipoid deposits in the stria vascularis and its epi 


thelium The capillaries are partially filled with fat and the 


thre ] liu 1 IS Tho longvet to le recognized. ( | i? . is ) 


prominent vessel between the stria vascularis and the 
iral sulcus shows in particularly nice fashion what 
a hypercholesterinemna Phe wall 1s covered by fat 


ve it 1 le k vy. spl » and oth organs 


findings, we may say that oun 

nineteen cases of apoplexy, diabetes, hypertension and nephritis, 
hipoid infiltration in the drum membrane, in 

joints and in the inflamed mucous membrane 

middle ear and mastoid process. All of Our cases show a 

lipoid infiltration in the 1solated elements of the ductus 
‘hlearis, of the hgamentum spirale and of the stria vascularis 


precapillaries show changes which are 


small arteries and | 


ilar to arteriosclerosis. Thus we conclude that an increased 
cholesteria content in the blood produces a lipoid change in the 


peripheral auditory end organ 


stated earlier that the object of this paper was to link 

‘holesterinemia with arteriosclerosis, apoplexy, hyper 
tension, chronic progressive internal ear deafness and chronic 
nephritis. So far it has been clearly shown by historical, clinical 
and pathological proof that a hypercholesterinemia forms a basic 
link in the chain of diseases we have discussed. The only addi 
tional proof available would be experimental. For this reason it 


Was attempted to produce a hypercholesterinemia in rabbits in 
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order to determine if an artificial hypercholesterinemia could pro 
duce the same histopathological changes that we described in out 
nineteen histologically examined cases. 

We’? fed chemically pure cholesterin to twenty-six rabbits 
whose average age at time of starting was three months. Feed 
ings were given by the stomach tube. Ten animals at random 
were castrated, in order to determine how much the hypercholes 
terinemia is increased by this measure. The cholesterin was put 
in oil, 20 grams of cholesterin to 100 cc. of oil. The animals were 
fed three times a week, starting with 5 cc. and rapidly increasing 
it to 10 cc. per feeding. We fed sixteen of our animals for more 
than 100 days. The average feeding time was seventy days 


The longest time was 227 days, which animals _ received 


Fig. 5. Reissner’s membrane shows’ Fig. 6. Experimental arcus lipoides 
fine fatty droplet formation in the in cholesterin fed rabbit. 
elastic fibers. The stria vascularis 
and capillaries show lipoid deposits 


184 grams of cholesterin. Many animals died suddenly dur 
ing the feedings. We killed sixteen animals immediately after 
feeding and allowed five of the 227-day animals to live for three 
months after the last feeding. The reason for this exception was 
to investigate to what extent a long produced hypercholesterinemia 
is transient. Macroscopically, the arcus lipoides cornez gradually 
disappeared, and microscopically the fatty deposits seem actually 
to have melted away. 

The normal blood serum cholesterin of rabbits swings between 
.05 gm. and .09 gm. per 100 cubic centimeters. The repeated 
examinations of our rabbits revealed that in as short a time as 


fourteen days the average cholesterin content was 1.2 gm. per 100 
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ce., and at 60 days it was ems. The castrated rabbits showed 
a definite proportional 

We examined the blood pressure in five of our animals at ran- 
dom and were able to confirm \Westphal’s' finding that artificial 


hypercholesterinemia is accompanied by hypertension. 


The te mporal bones were fixed and « xamined with the identical 
technic used in the human specimens. The control animals showed 


no fatt -lipoid changes 1n the ear. 


dur group of sixteen rabbits « howed practically the same 


histopathological changes with a difference of degree proportion- 


time of che ol feeding. 


ilea in cholesterin fed 

leposit 1s marked in 

scularis, lgamentum 
l ] the cells ot Hense 
and Deiter. 


Cerumen le external auditory canal showed a high degree 
of lipoid deposit. This may or may not be within normal limits. 
The cartilage of the external ear, however, showed a tremen- 
dously high degree of lipoid in droplet formation. The nuclei of 
the cells are almost obliterated. 

The drum membranes show a quite characteristic fatty deposi- 
tion with a diffuse lipoid deposit in all parts of the drum, (Fig. 
6.) The mucous membrane of the middle ear shows scattered 
lipoid deposits, but the capillaries of the mucosa contain a serum 
heavily laden with lipoids. 


The bone marrow of the ossicles and the ligamentous joints 


show, just as they do in the human, a slight deposit in the periph- 
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eral parts and a more markedly diffuse one about the annular 
ligament of the stapes. (Tig. 7.) 

The secondary tympanic membrane shows no definite changes. 
The remainder of the bony parts show a marked lipoid increase 
in the marrow, and the capillaries are filled with serum containing 


lipoids. 


Muscles and connective tissue show a fine fatty droplet depo 


sition. 


There are no changes to be seen in the facial nerve itself, but 
the bony cells of the facial canal show an annular deposit similar 


to that seen in the human sections. There are no deposits in or 


Fig. 9. Intima of internal carotid Fig. 10. Modiolus of cholesterin 
artery shows lipoid deposit in cho- fed rabbit showing vessels filled with 
lesterin fed rabbit. This is quit lipoid. 
similar to an arteriosclerosis of the 
vessel. 


about the membranous and bony semicircular canals of the rab 
bits, which differs from the ring-like deposits noted in the human. 


The cochlea shows marked fatty deposits in almost all parts. 
(Fig. 8.) The deposit is most marked in the stria vascularis, the 
ligamentum spirale, the sulcus spiralis externus and the cells of 
Claudius, Hense and Deiter. Reissner’s membrane, the ductus 


cochlearis, the ganglion spirale and Rosenthal’s canal show only 


sparse infiltration. The intima of the internal carotid artery shows 
a marked fatty infiltration. (Fig. 9.) 

Fig. 10 shows vessels in modiolus of cholesterin fed rabbit. 
They are filled with lipoid. 
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The animals that were killed three months after the last feed 
Ine show little Or no histological evide nce of lipoid deposit. 


is. 


The experimental evidence obtained from an artificial hyper- 


cholesterinemia establishes clearly that cholesterin metabolism 


plays a large role in certain types of internal ear deafness, 
[n conelusion, it is the writer's belief that the systematic clinical, 


1, pathological and experimental investigations present 


anatomical, 
paper establish the importance of cholesterin metabo 
plies a probable clue to the missing link which con 


clerosis, essential hypertension, apoplexy and inter 
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DISCUSSION 


1 


Dr. S. J. Koperzky, New York City: Dr. Fineberg states that in the 
autopsy material that was available to him in cases in which he had pre 
viously established an internal ear involvement associated with hyper 
tension and arteriosclerosis, characteristic findings were present histologi 
cally in the form of lipoid and fat deposits in the middle and internal 
ear. These findings led him to believe that they in some way interfered 
with the function of the inner ear and he was able to reproduce experi 
mentally the identical pathological changes by inducing a hypercholesteri 
remia in rabbits. He also states that in these rabbits wherein a normal 
diet was re-established, no such lipoidal deposits could be demonstrated 
In other words, these experimentally produced deposits could be demor 
strated only while the hypercholesteriuemia was present; with the disay 
pearance of the hypercholesterinemia the tissues of the internal ear ri 
turned to normal. 

It is of the utmost importance in a work of this kind where conclu 
sions are drawn of the close relationship of an increased cholesterin con 
tent of the blood to senile deafness, and internal ear deafness, in cases of 
hypertension and kindred conditions, to state whether or not the changes 
observed histologically are degenerative changes of the tissue, or whether 
the lesion observed is merely a transient deposit of a foreign substance 
The experimental work of Dr. Fineberg points toward the belief that, in 
his rabbits, the pathological lesion of lipoidal deposits is temporary, and 
that with the reestablishment of the normal cholesterin content in the blood 
the tissues in the internal ear returned to normal. In other words, fune 


tion would be only temporarily impaired, and we can deduce therefrom 
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EARLY INTRINSIC CANCER OF THE LARYNX, DIAG 
NOSIS AND TREATMENT: OBSERVATIONS ON 
LARYNGOFISSURE AS A METHOD OF TREAT 
MENT IN A SERIES OF CASES. 

GABRIEL TucKER, M. D., 


PHILADELPHIA. 


“The accurate study of laryngeal cancer has been possible only 
since 1855, when Manuel Garcia invented the laryngoscope.” 

Today we have the improved and perfected laryngoscope after 
the model of Garcia, and by its use laryngologists should lx 
able to detect a lesion in the larynx and, as Dr. Delavan has so 
well said, “by subconscious reasoning based upon long experience 
of many closely observed cases,” make a correct diagnosis of 
early cancer of the larynx. Every otolaryngologist who is espe 
cially interested in the larynx will verify, however, the fact that 


today the diagnosis is rarely made early by the rank and fil 


of physicians who first see these patients. The principal reason 


for this is that the great majority of physicians do not take the 
time to acquire the technic required for accurate visualization 
of the larynx. In the rush of routine work a hoarse patient, after 
an imperfect visualization of the larynx, is given a gargle, or, 
worse still, a local application of silver nitrate which will produce 
a burn and mask the appearance of the disease in the larynx that 
might lead to proper diagnosis. The patient is told that he has 
a chronic laryngitis and is treated for this until the cancer is far 
advanced. 

As a means of accurate diagnosis in a laryngeal lesion that has 
been studied properly by mirror examination and the routine 
diagnostic studies which are so well known that they need not be 
repeated, we have a method of examination which should be used 
supplementary to the mirror as the final step in differential diag 
nosis, namely, direct laryngoscopy and biopsy by the method of 
Chevalier Jackson. By this method every part of the larynx can 
be seen and tissue removed accurately from any location. 
(Fig. 1.) 

The length of this paper will not permit a full discussion of 


intrinsic cancer of the larynx, but every physician, and more par- 
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he Jackson anterior commissure laryngoscope, and basket 
ps, In correct position for removal of specimens of tissu 
from the larynx. With the patient in dorsal recumbency under local 

sthesia, tissue may be removed from any portion of the larynx 


ce 


ticularly every laryngologist, should read carefully “Cancer of 
the Larynx,” by Sir St. Clair Thomson, the dean of British laryn 
gology, and his very able associate, Mr. Lionel Colledge. In large 
part, due to the teaching and practice of Sir St. Clair Thomson 
in the British Isles and of Dr. Chevalier Jackson in the United 
States, American laryngologists are realizing that intrinsic can- 
cer of the larynx, if recognized early, is, in the majority of cases, 
in such a location that it can be removed surgically without the 
removal of the larynx, with a very high percentage of cure. Early 
diagnosis, then, is “the pearl of great price” in the cure of intrin- 
sic cancer of the larynx. In the cases that are not amenable to 
laryngofissure early diagnosis is also of very great importance 
in order that laryngectomy may be done before metastasis takes 
place. We may speak, then, of intrinsic cancer of the larynx as 
being early if a diagnosis can be made before metastasis has 
occurred. Intrinsic cancer of the larynx occurs most often in the 
“anterior-intrinsic area” (Jackson). This area includes the an- 
terior two-thirds of the true vocal cords, the adjacent portions 
of the ventricles of the larynx, and the anterior commissure. 


(Tig. 2.) 


s 
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Fig. 2 Schematic drawing ot the lary! x The shaded area repre 
sents the “anterior intrinsic area.” Cancer limited to this area, 


either side or the anterior commissure is amenable to cure by laryng: 


hissure 


A growth occurring in this area is amenable to removal by 
laryngofissure because of the tendency to late metastasis due to 
the peculiar lymphatic arrangement. (Cuneo.) (Fig. 3.) Also, 
this is the area in which the lesion is most apt to be overlooked 
in mirror examination because of the difficulty in many patients 
in getting a clear view with the mirror of the anterior intrinsic 
area, 

Diagnosis: Chronic hoarseness is a constant symptom in prac 
tically every case of intrinsic cancer of the larynx. A growth in 
volving the ventricular band, according to Sir St. Clair Thomson, 
may produce only slight impairment of the voice. There is, how 
ever, much more frequently a sticking sensation, or actual pain, 
which should lead to careful examination and a correct diagnosis 
of early involvement. This applies also to lesions in the deep sub 
glottic area. The treatment of involvement in the subglottic 


bands is not so successful by laryngofissure 


area and ventricular 
unless the lesion is of very limited extent. 

The routine diagnostic procedure which has been so often re 
peated in teaching and so infrequently carried out in practice in 
the individual case, should be, first, careful examination and rou 
tine study of the larynx with a mirror of variations from normal 
in color of mucous membrane, in motility, and in the contour of 
the larynx should be made carefully. Second, the general exami 
nation of the patient should include a careful history, a general 


physical examination, careful roentgen-ray study of the neck and 


j 
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chest, blood and serological studies, in order that we may deter- 
mine the relation of general or systemic disease to the local 
lesion in the larynx. The final step in differential diagnosis 


should be direct laryngoscopy and biopsy. 


Biopsy: There have been many objections to biopsy, the 
first one being the fallibility of the pathologist's report. The 
report of the pathologist) should always be taken in con- 
junction with the clinical findings in the case. If it is a ques- 
tion of the interpretation of the histologic picture, any pathologist 
will welcome a consultation with a peer. The complaint has been 


made that the pathologist pronounces the condition cancer when 
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it is not. That has not been my experience. Another objection 


to biopsy has been the possible production of metastasis by biopsy. 
This is very well refuted, however, by the fact that we can get 
a report from a fixed specimen, in a period of 48 hours, certainly 
before there could be opportunity for metastasis to occur. All 
our pathologists agree that there have been no bad results from 
this procedure when properly performed. Biopsy by direct laryn 
goscopy gives a certainty of location and accuracy of removal 
that can be obtained in no other way. I have never regretted 
doing a biopsy for a differential diagnosis, but I have regretted 
very much my inability to get permission to do a biopsy until the 


lesion was far advanced. 


Early biopsy will frequently reveal a precancerous condition. 
Operative removal in the stage when the lesion is precancerous 
will require a much less radical procedure to effect a cure than 
after the lesion is so far advanced that its nature is perfectly 
evident on mirror examination, In a recent case the author found 
both tuberculosis and cancer in the same microscopic section. 
(Figs. 4, 5 and 6.) 

Pathology: McKenty gives the relative frequency of the dif 
ferent forms of carcinoma of the larynx as squamous carcinoma, 
96 per cent; basal cell carcinoma, 2 per cent; papillary carcinoma, 
1 per cent; adenocarcinoma, 1 per cent. The careful grading of 
the cancer, according to Broder’s classification, is advocated by 
Gordon New as a means of determining the degree of malignan- 
cy. Not all pathologists, however, follow this method of grading, 
and clinically we must depend more upon the location and the 
extent of the lesion as found on mirror and direct examination 
than on the grading of the histologic characters. It would seem 
advisable to remove a growth at laryngofissure, even if of the 
highest grade of malignancy, if it was in a favorable location and 
of limited extent. 


It is generally recognized that cancer of the larynx is not 
highly malignant in type, and if the cases are closely followed 
after laryngofissure, a laryngectomy can be done if recurrence 
takes place. This gives the patient a chance to keep his larynx 
and no harm results. (See case 25 in series.) 

A series of 30 cases of laryngofissure for early intrinsic cancer 
of the larynx from the bronchoscopic clinics of the University 
of Pennsylvania, operated upon by the author, is presented in 
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Low power microscopic from biopsy specimen 
’ and tuberculos! A, A, cancer: B, tuber 
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Fig. 6. High power view of cancer area (.1) showing 
figure (B). Dr. E. A. Case 


tabulation. (See table.) There was no operative mortality in the 
series. In twenty-five cases over one year has elapsed since the 
operation. There was no operative mortality in the series. In 
twenty-five cases over one year has elapsed since the operation. 
There have been two recurrences in this group. One recurrence 
occurred nine months after laryngofissure; the patient refused 
laryngectomy and died at the end of one year after operation. 
The second case had a recurrence at one year and five months 
after partial laryngectomy, and a second recurrence ten months 
later, which will require laryngectomy. [ive cases in the series 
are recent, under one year, have no recurrence, but are not con- 
sidered in the percentage estimate. The longest duration of cure 
is seven years; eight cases are of over four years’ duration. 


The technic of laryngofissure used in the series follows very 


closely that of Chevalier Jackson. Thyrochondrotomy of Sir St. 


Clair Thomson was employed in several cases. 

In the first half of the series general anesthesia, intratracheal 
ether, was used. At the present time local anesthesia only is em- 
ployed. Technic of laryngofissure: The patient is carefully pre- 
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pared after a diagnosis of cancer has been made by biopsy. Blood 
chemistry, kidney function tests and general examination by a 
competent internist are carried out. Preliminary morphin and 
atropin is not administered unless the patient is very apprehensive 
or of a particularly nervous temperament. The patient is placed 
in dorsal recumbency with a sand pillow beneath the shoulders 
with the head slightly lowered. One-half per cent novocain 1s 
infiltrated into the front of the neck in the median line from the 


hyvoid bone to the suprasternal notch. 


Phe front of the larynx, cricoid and upper tracheal rings are 
exposed reat care is used not to skeletonize the larynx or to 
injure the external perichondrium of the thyroid cartilage. Dleed 


ing 


~ 


points are ligated. The larynx is then opened by incising the 
cricothyroid membrane Vhrough this incision is introduced a 
small bronchoscopic sponge, saturated with 10 per cent cocain. 
Phe interior of the larynx is swabbed with this solution, sufficient 
being applied to produce anesthesia. If the cancer is limited to 
one cord and does not involve the anterior commissure the 
blade of a turbinotome is inserted through the incision in the 
cricothyroid membrane and is carried upward inside the larynx 
until it is in contact with the base of the epiglottis. The outside 
blade being level with the thyroid notch. The thyroid cartilage 
is then clipped through, the wings retracted, the growth on the 
cord exposed and carefully examined, Then an incision extending 
through the mucous membrane completely surrounding the growth 
and about a half centimeter beyond the furthest extension of the 
growth is mack \ careful dissection is then made, elevating the 
internal perichondrium of the thyroid wing on the affected side 
from the cartilage. A curved scissors is then used to cut through 
the mass of tissue from the incision in the mucous membrane, 
including the internal perichondrium, that has been dissected 
free. Hemorrhage is controlled by ligation and by suture ligature 
and pressure. 

In the anterior commissure growth, the technic of Jackson 
(see Fig. 7) is followed. The cartilage is sawed through, using a 
Clerf saw. Great care is taken not to penetrate the internal peri 
chondrium. To avoid this a subperichondrial dissection may be 
made by dissecting downward from the thyroid notch and upward 
from the lower border of the thyroid cartilage until the internal 


perichondrium is free from the anterior angle of the thyroid. 


A Gigli saw may be passed between the internal perichondrium 
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Saw 


Perichondrium intact 


Growth — 


Thy oid cartilage 


Fig. 7. Jackson’s method of subperichondrial dissection in anterior 
commissure growths. Procedure in cases in which the cancerous 
growth is in the anterior commissure. The shears are not used for 
fear of cutting the growth. The thyroid cartilage is sawed through 
without injury to the inner perichondrium which is then dissected 
backward safely beyond the posterior limits of the growth 


and the cartilage, and the cartilage sawed through from inside, if 
desired. The thyroid wings are retracted (See lig.) and the 
internal perichondrium separated to a point well beyond the mar 
gin of the growth, and the cancer bearing growth area with a 
wide margin of normal tissue is excised. Hemorrhage is con- 


trolled, and in cases where considerable of the mucous membrane 


of the epiglottis has been excised it is advisable to place a deep 


suture from the incision on either side just above the thyroid 
notch, passing beneath the base of the epiglottis. When this suture 
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is tied it holds the base of the epiglottis forward and prevents 
it dropping back toward the posterior commissure and helps to 
maintain a good lumen through the glottis, Hemorrhage inside 
the larynx must be very carefully controlled before the larynx is 
allowed to close, This is usually not a difficult matter to accom- 
plish, but should be very carefully done. The external wound 
is closed by interrupted silkworm sutures which include the skin 
and subcutaneous tissue and muscle down to the cartilage, but not 
including the cartilage. A strip of 1iodoform gauze is placed at 
the lower angle of the wound, securing it with a suture so 
that it cannot get into the larynx through the opening in 
the cricothyroid membrane. A second strip of gauze is 
placed in the middle of the incision beneath the sutures 
over the edges of the cartialge. The upper drain is removed 
in twenty-four hours. The lower angle of the wound is 
kept open until the incision in the cricothyroid membrane closes. 
\bundant dressings are applied to the external wound and are 
changed frequently as required. The patient 1s placed in bed with 
a backrest. If there is difficulty in swallowing, a small rubber 
catheter is passed through the anterior nares into the upper 
esophagus. Abundant fluids are given. Elderly patients are 
gotten out of bed within the first twenty-four hours. The sutures 
are removed, usually within four or five days. If infection de- 
velops in the wound, all sutures are removed. On appearance of 
infection, the wound is opened and is allowed to heal by granu 
lation. If this occurs the convalescence is usually lengthened from 
ten days to three weeks. Otherwise the end result seems to be 


the same. 


Complications.— Postoperative hemorrhage is a possible compli 
cation, and provision is made by this technic for the insertion 
of the tracheotomy tube through an incision of the tracheal rings 
which have already been exposed. The larynx may then be packed 
above the tracheotomy tube. The patient is encouraged to cough, 
and it is of very great assistance to the patient for him to place 
his hand over the outside of the dressing and hold the wings of 
the thyroid cartilage together when he attempts to cough. Mor- 
phin and all cough sedatives are very carefully avoided. Special 
precaution must be taken in regard to this, for all resident physi- 


cians are trained to give morphin postoperatively, and it must 


not be given to patients who have had external surgery of the 


larynx. 
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In a considerable percentage of the cases granuloma will form 
in the anterior commissure after the wound has closed exter 
nally. Occasionally a small piece of cartilage will necrose and 
separate. This cartilage can be removed externally or by direct 
laryngoscopy. The granulomatous masses may require direct 
laryngoscopic removal several times during the first three or four 
months. It requires only a few minutes and is done with local 
anesthesia. The removed tissue is, of course, submitted to histo 
logic study to be sure that we are not dealing with a recurrence 
Tracheotomy is not done unless it is required to pack the larynx 


on account of hemorrhage or some undue reaction in the larynx. 


The Technic of Sir St. Clair Thomson Phe essential ditt 
ence in Thomson technic is that the thyroid wing on the affected 
side 1s dissected free of pericl ondrium, both imte rnally and es 
ternally, and the freed portion of cartilage excised. This give 
a much better exposure of the inside of the larynx and furnishes 
an excellent approach for partial laryngectomy if it is desired 
to carry out this procedure. In a number of cases not enumerated 
in this series a partial laryngectomy has been done by this meth 
od, and in some instances radium applications made inside the 
larynx, allowing the larynx to remain partially open, with © 


cellent results. 
CONCLUSIONS. 


1. Early intrinsic cancer of the larynx will be recognized when 
the profession realizes fully the possible significance of chronic 
7 


hoarseness. Liopsy by means of direct laryngoscopy should be 


the final step in the diagnostic study. 


2. Early “anterior intrinsic cancer” of the larynx is amenable 


to cure by laryngofissure, which will save the patient's larynx as 
well as his life, with no operative mortality. The anterior intrinsic 
group includes a large percentage of all cases of cancer of th 
larynx. 
3. Laryngectomy will cure practically all recurrences after 
laryngofissure if the cases are properly followed 

4. In twenty-five cases of the series reported, over one year has 
elapsed since laryngofissure. There have been two recurrences 
in two patients, giving a percentage of lasting cure of 92 per cent 
to September, 1931. One case of recurrence is well, without 


metastasis, following laryngectomy. 
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5. ] 


Partial laryngectomy with postoperative radiation has given 


eood results where there was a contra-indication to laryn 


vectomy in several cases not in this series. 

6. Laryngectomy will cure a large percentage of posterior in 
trinsic cancer if the diagnosis is made while the lesion is still 
early 


> 
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Rochester, Minnesota: Dr. Tucker | 


of the diagnosis and treatment 
early cases that he refe 
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true 
examination In many 
lifficult to tell whether this 
whether it ue to the carcino 
first freezi 
first stage I iectomy, and then at the time of 
a laryngofiss i me. If it is p to remove the 


rvative way itl - without removal of the cartilage 


followed r th 1 hi advisable then a laryn- 
| ‘ 


ve done with no ad 


1 


Nembutal as a liminary medication the night before the 


and the morning ie operation. This allows the patient to 


o the operating room in the best possible condition. Following 


peration they wake up soon so that they are able to cough up their tra- 


, , 
heal secretions, 
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In patients with short necks we divide the hyoid bone in doing a 
laryngofissure, as we believe this allows the larynx to come up into the 


wound and gives much better exposure. We also believe that surgical 


is a distinct ad 


diathermy used in cases in which laryngofissure is done 
vantage. If one understands the diathermy apparatus that is used there 


is no need to get extensive sloughing, as has been reported by some 

In the last six years we have operated upon forty-one cases of ear] 
epithelioma of the larynx by means of laryngofissure, and during this timi 
we have had 13 per cent recurrences, the patients being well ft 
to six years 

Dr. Ropert SONNENSCHEIN, Chicago: This morning 
ure of reading Dr. Tucker’s paper, which is notable f 
precision. 

My partner, Dr. Pearlman, and myself have during the past three 


or four years been doing laryngofissure or hemilaryngectomy at times 
after the method of Dr. New, and at other times following the method 
of Sir St. Clair Thomson, and thus far we have had favorable results 


\s a rule we use amytal, six grains, one hour before operation, then 


“ 
novocain at operation, and apply cocaine when the larynx is opened. We 
find dividing the hyoid bone is a good idea. 


I think it is sufficient to say that the most important points whi 


have been stressed by Dr. Tucker are careful examination, early diagnos 


pe ¢ 


and then employment of the operator’s judgment in deciding the ty 


operation and the extent of operation which will best serve the patient 


Dr. H. L. Pottocx, Chicago: Do you not in a great many cases get 


a large amount of granulation tissue without packing? I have been i 


the habit of doing a tracheotomy and packing to get rid of granulations 


‘ ryt 


Dr. GasrieL Tucker: Replying to Dr. Pollock, possibly 40 per ce 
of these cases had granuloma The case is always examined to 
whether or not that occurs 

Dr. H. L. Poittock, Chicago: In these cases you heard Dr. Tucker 
say he removed the granulations afterwards. When I was in Vienna | 
saw many of these cases, and they do a tracheotomy first and then pack 
the larynx for about a week. I have been in the habit of doing that and 
there are no granulations and no secondary operation afterwards. In 
many of these cases there seems to be a regeneration of the cord. Or 
looking in the larynx afterwards you see almost an exact duplication of 
the cord, which I think is due to the fact that the granulations are not 
disturbed and removed secondarily. In a series of cases I did not us 
the technique described here today, but exposed the thyroid cartilage and 
made a window through it, which affords a better view, and it heals 
quickly. Then you do not have the danger of perichondritis, which ofte: 
happens when you attempt to stretch the larynx open. The preliminary 
tracheotomy with packing in my hands is much better than the one-stagé 
operation. 

Dr. T. E. Carmopy, Denver, Colorado: Dr. Tucker has covered this 
subject so well that, with the discussion of Dr, New and Dr. Sonnen 
schein, it is like carrying coals to Newcastle to say anything 
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One of the points Dr. Tucker made was vocal rest in these cases when 


{ } 


want to take time to examine them—a day or two. It is not neces 


] ] 


hem rest longer, because the diagnosis should be made 


among the younger men the laryngeal mirror 1s not 


; and perhaps the direct speculum should 


tuberculo 


down granulations afterwards. 
Jos pH C. B K, Chicag Che subject has been 
uld get up except to say that I, 
many times that I wish I were young 
because primarily the cases came 
in this papel early diag 
impress it on t 
ommunit ho d lot want to take the 


lay 1s invariably fatal. B f his not being 


the differentiation of tissue in t Vi types of 


vs valuable : £0 clapse, : a laryngec 


and the patient has to wear 
y-esophageal voice lor aman who | 
s living, the laryngectomy operation, whil is a cure, 1s 


1 


with a laryngofissure. An operati uch as described 


most men are doing yw, hink 1s what we may 


im 
ted him a 
question o ow long does can- 
of cancer of the breast which after 
nty years recurred. So the time limit is not to 
number of years 
Tucker ab« one point, is, that with the 
ys possible to cut through the thyroid carti 
has recently shown in the review of an 
Oscar Meyer of Vienna, that there is not always calcifi- 
present but true bone formation in many instances, and in trying 
through in a laryngotomy, I also found it necessary to use a saw 
this tissue. We personally have had several such expe 
ingle circular electric saw devised by associate, Dr. 


M. R. Guttman, ic about one inch in diameter, is of great value 


lhis instrument will be described in the literature at some future time. 
Dr. GaprieL Tucker, closing: I wish to thank Drs. New, Sonnen 
chein, Carmody, Pollock and Beck for their discussion 
o cases of recurrence in this series, the growth was within 


In the first case no evidence of metastasis was found, but 
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the patient refused laryngectomy. In the second, a laryngectomy has been 
done and no evidence of metastasis outside the larynx was found. I be 


lieve that if recurrence takes place it will be first locally in the cases where 


the involvement was in the “anterior intrinsic area,” especially 
cartilage is not removed at laryngofissure. This being the case, 
Las a chance to save the larynx and still a laryngectomy will 

in cure if recurrence takes place, which it may in a very small 

of cases. 

The grading of the type of cancer is very important ; yew sug 
gests. The type four lesion in the posterior portion of 1 larynx should 
have a laryngectomy immediately, but the same type ‘ na small 
lesion in the anterior intrinsic area may be operated by laryngofissure 
thereby giving the patient a chance to save his larynx. I think that th 


type one and two cancer in the posterior portion of the larynx should 


have a laryngectomy also. I do not agree with Dr. New 


that the type of 


cancer is more important than the location and extent of the lesion 


By the Jackson technique, without cutting the hyoid bone, a sufficient 
exposure can be obtained of the interior of the larynx if the case is one 
suitable for laryngofissure. If the lesion is too extensive and posterior, 
Sir St. Clair Thomson’s technique with the removal of the cartilage will 
permit a complete evisceration of the larynx. This can be used in those 
cases where laryngectomy can not be done, and radium can then be 
applied in the larynx if it is desired. I see no advantage to the two-stag« 
operation because if there is evidence of metastasis, laryn; 


not be done and laryngectomy is the patient’s only chance 


Dr. Sonnenschein mentions the use of amytal. It has been my custom, 
unless the patient is very apprehensive, not to give a sedative prior to 
operation. If the patient is very nervous, morphine and atropine are 


given an hour before the operation and the laryngofissure is then com- 


11 1 
| 


cough sedatives are with 


pleted under local anesthesia. Morphine and a 


held after operation. Great care is used in carrying out this rule. 


In answer to Dr. Pollock, masses of granulation tissue occur in about 
40 per cent of the cases. We remove these by direct laryngoscopy without 
anesthesia. It requires only a few minutes and usually one removal is all 
that is required. ‘This tissue is submitted to histologic examination. My 
experience with the pack in the larynx where it was necessary to use it 
has been that these cases are more likely to develop a perichondritis and 
excessive granulations than the ones where the larynx was closed. I have 
found that the best way to prevent perichondritis and granulation forma 
tion in the larynx is to suture the skin and subcutaneous tissue over the 
jarynx without a pack as shown in the demonstration of techniqu 


Dr. Carmody has well said that we should not wait too long in making 
the diagnosis, but occasionally we find a patient, a case of “chronic 
hoarseness” where at first the lesion is not positive for cancer. A few 
weeks’ observation in these cases, I would feel, is permissible until the 
lesion can be proved to be cancer clinically and by biopsy. The use of the 
endotherm knife where the cartilage is not removed does not seem neces 
sary or advisable because we can get along very well without it and there 
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a chondritis f the cartilage is removed at the 


would 1O Objection » the use of the endo- 


important an 


may 


again after a 
than a recur- 
calcification 
secs wt have 


atome, but 





REPORT UPON AN EXPERIMENTAL INVESTIGATION 
OF THE EQUILIBRIAL MECHANISM OF THE 
FROGS LABYRINTH. 


W. J. McNary, M. D., 
MONTREAL, 


The present research was carried out in conjunction with 
Professor John Tait of the Department of Physiology, MeGill 
University, and it is with his consent that the following advanced 
report is being prepared for the Research Committee of the 
American Academy of Ophthalmology and Otolaryngology. A 
more detailed report of these experiments will appear shortly in 
one of the journals of physiology. 

During the past two years we have perfected our methods of 
operating upon the labyrinth of the frog, with the result that our 
lesions are more selective and more extensive. There are many 
reasons for the improvement: we are becoming more familiar 
with the structure of the labyrinth and have devised better meth 
ods of approaching the intralabyrinthine structures. We have 
improved our instruments, but what has contributed most to the 
advancement is the fact that now we operate with a constant 
stream of frog’s Ringer solution flowing over the wound during 
the whole time of the operation. For this idea we are indebted 
to Professor von Frisch of Munich. The fluid serves the double 
purpose of washing away the blood from any of the smaller ves 
sels which might be oozing, and it also washes away the bone dust 
from the dental drill which we now use for all approaches to the 
interior of the labyrinth. We also feel that our findings are now 
more valuable because we have developed additional methods of 
examination for labyrinthine lesions. 

Formerly we were unable to affect lesions of the utricle without 
at the same time injuring the adjacent structures, whereas now 


*I wish to express my indebtedness to the American Academy of Oph- 


thalmology and Otolaryngology for the monetary grant made to me as 
Research Fellow of the Academy in Otolaryngology, part of which was 
used to defray the expenses of this research 

From the Department of Physiology, McGill University. 
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we can with a high degree of certainty eliminate the utricle by 


detaching its nerve from the macula on one or both sides of the 


li ad. 


We have given up the method of cauterizing the ampulla in 
order to eliminate a semicircular canal, because we have found 
that with better instruments it is now possible to separate the 
nerve just as it becomes attached to the ampulla without injury 
to any of the other structures, and there is no pulling on any 
other nerves. When using the cautery it was a common occur- 
rence to find that, for instance, the anterior vertical and horizontal 
ampulle were both involved in a lesion which had been designed 


to destroy one of these ampullz. 


by severing the nerves to the different ampullie, to the saccule, 
to the lagena and the utricle, it has proved possible to have iso 
lated lesions for study, or any combination of lesions which we 
desire. We have, therefore, been able to check our observations 
rather elaborate ly with the results to be described below. 

We have confined our observations to the influence of the laby 
rinth on the body and limb musculature rather than upon the eyes, 
and we have made a special effort to determine just what part 
the labyrinth plays in everyday life, with special reference to the 
animal’s movements and postures. 

During the past two years we have repeated all the different 
combinations of lesions which we have previously reported from 
time to time, and it is gratifying to note that the majority of 
our observations were accurate so far as they went. In many 
instances we have recorded phenomena which at the time we 
could not understand and which in some cases were contrary to 
our preconceived ideas, but when reviewed now in the light of 
present knowledge, become quite clear and are in line with the 
rest of the phenomena. 

The operations on the nerves have been checked by postmortem 
examination with osmic acid or by histological section of the 
whole head to compare both labyrinths. Some of these slides 
will be included in the report to appear in the near future. 

In the present report I shall try to avoid unnecessary detail 
and shall just give a general outline of what we believe is the 
actual mode of working of the frog’s labyrinth. The funda- 
mentals herein outlined will probably be found to hold good 


throughout the vertebrate phylum but undergoing a great deal of 
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modification in different species, depending upon the needs and 
the subsequent development of the animal in question, 


THE NORMAL REACTION TO ROTATION IN TILE HORIZONTAL PLANI 


ABOUT A VERTICAL ANIS, 


The Parts of the Labyrinth Concerned.—This necessitates a 


normal functioning labyrinth in all details. It is ordinarily con 
sidered that the horizontal canals are the parts of the labyrinth 
solely concerned in this reaction, but this is only partly true. 

The Normal Reaction.—It has been many times described ; the 
animal will usually walk around in the opposite direction to the 
turning, supposedly making an effort to retain the original field 
of vision. Sometimes, however, the frog will only turn the head 
in the opposite direction to the rotation, but will not walk around. 
On cessation of the rotation, especially if the stopping is sudden, 
the frog may then turn in the opposite direction to that in which 
it had been going—i. e., it now turns in the direction in which 
the table had been rotating. Instead of actually walking around 
on cessation, the frog may only swing the head around in the 
upposite direction to that in which it was held during the turning 
-—e. g., while rotating to the right the frog will walk around or 
simply turn the head to the left, and on cessation of the rotation 
the frog will walk around to the right or simply turn its head 
to the right. What must be stressed is that during these reactions 
the frog’s head is held steadily in the horizontal plane without any 
dipping or swaying, and all the limb movements necessary for 
turning, though alternate, are perfectly executed and synchro 
nized. It is interesting to note the part played in this reaction 
by receptors other than the horizontal canals. 

Removal of the Horizontal Canals.—If one or both of th 
frog’s horizontal canals are removed and the eyes are not shielded 
there may be a reaction to rotation closely simulating the normal. 
lf the eyes are shielded there is no reaction to turning to the side 
of the removed canal (by removing a canal, we mean to remove 
it functionally by severing the nerve to its ampulla). On cessa 
tion of rotation there might be a slight reaction, owing to the 
reversal of the direction of the stimulation which is now affecting 
the opposite intact canal. Rotation to the side of the intact canal 
elicits a normal response in every respect—i. e., all the movements 
are normally execited ; there is, however, no reaction on stopping 
the rotation, When both horizontal canals are absent and the 
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animal is shielded against visual stimulation, the frog is not 
affected by the rotation but maintains its original resting position 


during rotation to either side. 


Removal of the Vertical Canals.—If the horizontal canals are 
intact and an anterior vertical canal of one side is eliminated by 
nerve section the frog reacts to rotation to either side. The 
reaction has been described by us in the past as normal, but on 

re careful observation and in view of other observations, it 
can be seen that in response to rotation to the non-operated side, 
when the animal is turning around in the opposite direction to 
the rotation of the table there is a tendency during circling to 
stumble forward occasionally on the corner of the body corre 
sponding to the absent anterior vertical canal. This stumbling: is 


also present on turning to the operated side but is less marked. 


terior vertical canal is absent and the horizontal canals 
there is a tendency during circling for the frog to sway 
backwards towards the corner of the body corresponding to the 
absent canal. The disability is more marked when the frog 1s 


turned towards the non-operated side. 


r any two vertical canals are absent, this tendency to stumble 


more marked, and if any diagonal pair are absent, or if all 
four vertical canals are absent, the stumbling becomes a veritable 
swaving to and fro as the animal attempts to walk around in the 


opposite direction to the rotation. The head is no longer held 


constantly level during turning. 


Removal of the Utricles—lIf the utricle is removed on one 
side the animal takes up the position described and illustrated by 
I-wald as typical of a unilateral labyrinthectomy in the frog. 
There is a marked dip of the head to the side of the operation, 
with flexion of the arm and leg on the operated side and extension 
of the arm and leg on the non-operated side, On the horizontal 
turn-table, rotation to the non-operated side accentuates the cork 
screw-like twist of the animal to the operated side with a raising 
of the head on the opposite side and an increase of extension in 
the arm of that side, Rotation to the operated side brings about 
a partial undoing of the corkscrew-like twist to the operated side, 
the head being brought down more to the horizontal plane, the 
arm on the side of the lesion being more extended and the arm 
on the opposite side being more flexed. On cessation of rotation 


the usual unilateral labyrinthectomy position is again assumed. 
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If both utricles are removed the animal is symmetrical while 
at rest. When rotated on the horizontal turn-table it leans down 
to the side away from which it is being rotated. This lean is 
maintained during the whole period of rotation. I¢ven if the ani- 
mal walks around in the opposite direction (which it seems very 
loath to do in the absence of utricles) the lean is maintained. 
In other words, in the absence of the utricles the head is no 
longer kept level by all six semicircular canals during simple 


rotation about a vertical axis. 


Removal of Horizontal Canals and Utricles——If both utricles 
and both horizontal canals are removed, the frog still shows some 
response to rotation on the horizontal turn-table. It lowers th 
side of the head and body on the opposite side to which it is being 
rotated—e. ¢., if rotated to the right, the left side of the head 
and body is lowered, there being a flexion of the limbs on the left 
side and a partial extension of the limbs on the right side, most 
marked in the fore limbs. This reaction must come from stimu 
lation of the vertical canals. There is no tendency to turn the 
head away from direction of the rotation or to walk in the oppo 
site direction to the rotation when the eyes are shielded—thes 
being the reactions which are brought about in the normal animal 


by the horizontal canals. 


Removal of Horizontal and Anterior Vertical Canals and 
Utricles—This animal gives a definite reaction to rotation on 
the horizontal turn-table even when the eyes are shielded. If the 
table is rotated to the right the right leg is extended, or possibly 
both legs will be extended, the right usually first; the right arm 


is partially extended and the left arm is flexed so that the left 


side of the head dips down and there is a corkscrew turning of 
the body to the left on its long axis. The reverse of these pro 
cedures is true on rotation to the left. With careful manipulation 
such an animal can be made to rest quietly on its back on the hori- 
zontal turn-table. In such a position it usually keeps all four 
limbs flexed. The slightest rough handling will cause the animal 
to right itself. If rotated to its right the most obvious reaction 
is a rapid throwing out of the right leg and a flexing of the left 
side of the head on the abdomen with a corkscrew-like turning 
about the long axis of its body so that it turns over into the nor 
mal squatting position with the right side of the body lowermost 
during the turning. 
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Vhese latter reactions must arise from the posterior vertical 
canals because the remaining parts of the vestibular labyrinth 
have been removed. When one of the remaining posterior ver- 
tical canals is removed the reaction still persists on rotating to 
the side of the intact canal, but there is no reaction on turning 
to the opposite side. This is definite evidence that a vertical canal 
may be stimulated during rotation in the horizontal plane about 
a vertical axis. 

It is interesting to note that this reaction just described, which 
results from stimulating the posterior vertical canal while the 
animal is on its back, is the normal response from a posterior 
vertical canal—i. e., extension of the leg on its own side and a 
dipping down of the head and flexion of the arm at the diagonal 
corner of the body. This would suggest that no matter in what 
manner a canal is stimulated it always calls forth the same kind 
‘f muscle re sponse. 

This posterior canal response on the horizontal turn-table will 
also explain the partial undoing of the characteristic unilateral 
utricular pose during turning to the operated side on the turn- 
table which we have just described, and the increased inclination 
on turning to the non-operated side, In each case the posterior 


vertical canal is stimulated by turning to its own side—e. g., if 


it is a right utricular lesion the frog leans down to the right, 


and if rotated on the horizontal turn-table to the right the lean 
is partly undone, because stimulation of the right posterior ver 
tical canal causes an extension of the right leg and a flexion of 
the left arm with a dipping down of the head on the left side, 

tends to overcome or correct the utricular inclination to 
the right 


1 


Removal of the Horizontal and Posterior Vertical Canals and 
Utricles—To date we have not succeeded in detecting a response 
from the anterior vertical canals when subjected to rotation on 
the horizontal turn-table about a vertical axis when all the other 
parts of the vestibular labyrinth have been removed. 

Summary.—It has been pointed out that in the frog if any 
of the vertical canals are removed (the utricles being intact) 
there is a tendency for the animal to stumble in the plane of the 
absent canal when reacting to rotation on the horizontal turn- 
table. Even though the head is maintained in the horizontal plane 
for the most part there are these momentary departures from 


the horizontal owing to the absence of the quick corrective action 
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of the removed vertical canal. If a pair of canals, or more par 
ticularly, a diagonal pair of canals, are absent the departures be 
come a veritable sway backwards and forwards in the plane of 
the absent canals. If both utricles are removed in a frog and it 
is rotated on the horizontal turn-table there is a permanent dip 
of the head during the rotation down to the side opposite to which 
it is being rotated. 

The utricles overcome any gross or sustained effort to move 
the head out of the horizontal plane, the more sensitive ver 
tical canals overcoming any slight tendency to move the head 
from dead level which might arise during rapid movement. The 
vertical canals and the utricles exert a checking influence upon 
one another, the net result of which is to maintain the head 
in the horizontal plane while the horizontal canals bring about the 
counter turning reactions of the head and eyes and body destined 
to maintain the animal's original field of vision against any tend 


ency to rotate the frog about a vertical axis 
SPONTANEOUS MOVEMENTS. 


Forward Progression.—When a normal frog is placed on the 
floor it may remain quiet for a time, but as soon as its skin begins 
to dry it will hop off by taking long leaps in some particular 
direction, When examining our operated frogs while they were 


free on the floor, it was noted that some of our animals would 


hop off, even though there may have been some imperfection in 


the take-off or in the landing, while others would just circle 
around and never leave the same small area; in other words, in 
some of our operated frogs something had interfered with their 
forward progression. Frogs that had lost either the horizontal 
canals or the utricles were the ones which had lost their power 
of forward progression in the majority of instances. If only one 
horizontal canal is removed the frog can still go forward, but 
there is a tendency to circle. A frog that has lost both horizontal 
canals or both utricles tends to circle on attempting any spon 
taneous movement. If the vertical canals are injured, the frog 
can still hop straight ahead, but there is usually some impertfec 
tion in the take-off or in the landing. 

Decanaliculate Posture.—In our previous publications we stated 
that removal of a semicircular canal does not alter the posture 
of the frog when at rest. This statement was based on the fact 
that following a semicircular canal lesion there is no permanent 
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ed position, whereas after a lesion of one utricle there is a 
permanent forced position. Ilowever, after any canal lesion 
there may be a shght departure from the normal resting pose. 
Chis alteration in posture is most often seen just after a move- 
ment; in fact, it 1s usually a persistence of the posture in which 
the frog was during the latter part of the movement, and for 
this reason it might be called a “residual pose,” or perhaps better 
a “decanaliculate posture.” If a frog with a lesion of the right 
lal is circling to the right, on cessation of the cir- 

to rest with a slight lateral curvature of its back 

fter a few moments it may, for no apparent rea- 

movement, straighten out and assume a normal 

ved posture is not a forced position, because the 

any other posture at will, but it is more likely 

lis particular pose. There is a characteristic pose for 

nal lesion, so much so that it is in many cases symptomatic 

‘anal lesion. If an operated frog is placed on the floor 
perienced observer can name the semicircular canal lesion 

ter watching a few spontaneous movements and the subse 
quent residual pose. With a lesion of one anterior vertical canal 
here is a tendency for the frog to come to rest with the operated 
ide of the head slightly below the horizontal plane. If the lesion 
is of a posterior canal, for instance, the right, there is a tendency 
rog to come to rest with the left side of the head held 

and backwards to the right above the horizontal plane. 

vith both anterior vertical canals removed tends, after 
ovement, to sit with its head dipped slightly down. A frog with 
both posterior vertical canals removed tends to sit with the head 
slightly cocked up. Any of these poses may only be held for a 
few moments and they can be altered, so they are not to be con- 


fused with forced positions which result after unilateral utricular 
lesions. If a frog has a decanaliculate posture at the beginning 
of a movement or leap, the direction of the movement will be 
determined by the decanaliculate posture—e. g., if an animal 
with a lesion of the right horizontal canal has a lateral curvature 
of the vertebral column to the right and it jumps, it tends to 
deviate to the right in the air. A decanaliculate posture is perma- 
nent to the extent that it will persist throughout a movement and 


alter the course of that movement. The decanaliculate posture 


may be explained by the fact, to be brought out later, that the 


canals work in pairs, two physiological opposites in each plane, 
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and they are so regulated that they both elicit retlexes which 
oppose each other and tend to bring the head into the exact 
symmetrical normal posture. In the absence of one canal, the 
opposite canal tends to over-correct for any head movement in 
its plane, so that when the animal comes to rest, the corner or 
the side of the head corresponding to the imtact canal ts just a 
little above the horizontal plane or a little beyond the midline. 
The existence of decanaliculate posture shows that the utricle 
of itself will not necessarily maintain the head exactly level with 


out the coGperation of all six canals 


THE NORMAL REACTION TO ROTATION IN A VERTICAL PLANI 


ABOUT A HORIZON TAT \AIS 


The Parts of the Labyrinth Concerned \s a result of out 
previous investigations we had come to the conclusion that rota 
tion about a horizontal axis stimulates the semicircular canals 
when the movement is rapid or sudden, and stimulates the utricles 
when the movement is slow. However, more careful observation 
of frogs with different combinations of canal and utricular lesions 
has necessitated a slight modification of this simple view, for the 
same close cooperation between the canals and the utricles is 
found as is the case during rotation in the horizontal plane about 
a vertical axis. 

The “Chin-lift” and the “Chin-drop” Test.—These tests have 
contributed greatly to the improvement of our examination of 
the frogs. They are an alternative to slow and fast tipping on 
the tilt-table, but are much simpler of application and in many 
cases furnish information about the canals which is not so clearly 
demonstrated on the tilt-table. If the chin of a normal frog is 


raised by a sudden lift of the forefinger, the movement is re 


sisted, and the animal retains pretty much the normal pose that 


it had previously. The same its true if the chin is gently raised 
and then is suddenly dropped by quickly withdrawing the finger 
The abnormal responses elicited by the chin tests will be described 
as we discuss the various parts of the labyrinth concerned in 
rotation about a horizontal axis. 

The Normal Reaction.—When an animal is rotated about a 
horizontal axis, it makes every effort to keep its head in the hori 
zontal plane. If the rotation is slow, the counter reaction is also 
slow ; but if the rotation is fast, the counter movement of the head 


is fast. The reaction is very smooth and very well timed, perfectly 
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executed and is never overdone, but the head is always kept 
level, The reaction is sometimes so fast that it is very difficult to 
follow the intermediate stages of the movement. 

lf the rotation of the table is down, the frog raises its head 
by extending the arms forward, the body being pushed back be 
tween the flexed thighs; if the tilting is to one side, the limbs 
on the side to which the table is tipped are extended, the opposite 
limbs being flexed so that the head is held level; if the tipping 

diagonally forward—e. g., forward and to the left, the left 
arm is extended, the right arm is partially flexed, the left leg is 
extended forward, the right leg being flexed, and the body is 
pushed backwards and to the right; if the animal is tipped back 
wards the head is lowered till the snout touches the table, the 
arms are flexed and the elbows turned out, the legs may be par 
tially extended and the animal may even walk up the board or 
table. The end stages of these reactions are well seen in Figs. 1 


~ 


to 5, page 143, Tait and McNally, 1925. 

Removal of the Posterior Vertical Canals \fter removal of 
both posterior vertical canals the frog no longer lowers the head 
promptly when tipped backwards, but, on the contrary, the head 
is thrown upwards and backwards, the arms are extended and 
the whole body moves backwards. These movements are rela 
tively slow, and only when they are completed does the animal 
make the normal counter reactions to backward tipping, viz., 
lowering of the head to the table, flexing of the arms, outward 
spreading of the elbows and extension of the legs. This reaction 
is quite different from the reaction of a delabyrinthized frog to 
backward tipping. The latter frog makes little or no response to 
backward tipping, and is not easily thrown off the tilt-table, 
whereas, the frog, deprived simply of posterior vertical canals, 
is very easily thrown off the table backwards, because the first 
part of its reaction to backward tipping is in the wrong direction 
and if continued is destined to throw the frog from the tilt-table 
backwards. 

lf in addition to the two posterior vertical canals the two 
anterior vertical and the two horizontal canals are removed, the 
upward throwing of the head on backward tipping is still pres 


ent, but the reaction disappears after the two utricles are re- 


moved. This upward throwing of the head to backward tipping 


in the absence of the posterior vertical canals, must be in some 


way connected with the utricles. 
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In one of our first publications ( McNally and Tait, 1925, page 
165) this abnormal reaction is noted and commented upon, though 
we were at a loss to explain it. We state, “Here the peculiat 
fact should be noted that on backward tipping the frog makes a 
definite movement with its arms in the opposite sense to that of 
a frog with intact posterior vertical canals.” The real significances 
of this reaction will be considered when we consider the utricle. 

A Tetanic Reaction.—A further reaction might be noted here, 
though at present we can offer no explanation for it. When a 
frog without posterior vertical canals is tipped backwards, thi 
head is raised and the arms are extended as has just been de 
scribed above. Sometimes, however, just at the top of the move 


ment the animal may develop what might be termed tetany ; the 
-] 


arms become more rigidly extended, the back is curved backward, 
the legs are extended, the eyes are closed, and the whole body 
trembles with spasm which lasts for a second or two; as th 
spasm passes off, the animal then dips forward to assume the 
normal pose for the backward tipping. The tetanic reaction 
more easily elicited at one time than it is at another, and if 
appears once it can be made to reappear on several successive 
tippings. It has been noted only after lesions of the posterior 
vertical canals, and it may occur after a lesion of only one px 
terior canal, though it is more common after a lesion involvins 
hoth canals. 

The Chin-lift Test—If the chin of a frog deprived of both 
posterior vertical canals is given a quick lift upwards with the 
finger, the head goes up easily and remains up; the arms having 
been extended during the upward movement keep the head from 
returning to its original position. If the weight of the head is 
supported on the finger and the finger is then suddenly with 
drawn, the head does not drop but is supported by the outstretched 
arms. In other words, the head is very slack and is easily tilted 
upwards in the absence of the posterior vertical canals, but it re 
sists forward tipping normally. 

Decanaliculate Posture—The frog deprived of posterior ver 
tical canals shows some abnormality in jumping when placed on 
the floor, During a jump the head may be held high in the air 
and the animal lands more on the hind part of the body than 
usual. When it comes to rest, the head may be cocked up as de 
scribed after the chin-lift test. This is the characteristic de- 
canaliculate posture in the absence of both posterior vertical 
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canals. It is the sani type of residual pose as was described for 
the horizontal canals. The intact anterior vertical canals have 
over-corrected the position of the head, so that it is held a little 
above the normal level. If this pose is present when the animal 


it tends to shoot up into the air, sometimes even turning 


omersault backwards. 


femoval of the Anterior Vertical Canals.—If such a frog is 


tipped forward, the head dips down, the body moves forward 


flexed thighs, and it is only towards the end 


1, 


the head is slow raised, the arms being 


in an attempt to push the body backwards 
Phe abnormal forward slewing in this frog 


king phenomenon as the backward slewing just 


takes place during backward tipping in the ab 


nor have we ever noted anything 


ir at the height of the backward 
slew during forward tipping is 
ss marked 
‘hin is suddenly dropped from the 
ad sinks forward and the arms flex 
head. The head may remain down when 
This is the decanaliculate posture in the 
‘anterior vertical canals. 
ily one anterior vertical canal 1s removed and. thx 
uddenly dropped, the head sinks down on the side of the al 
al. This is one of our surest and simplest tests for diag 
anterior canal lesion. 
terior vertical canals is removed and the chin 
is suddenly raised, the head goes up and backwards on the side 
of the absent canal. If one attempts to push the head up and 
backwards to the side of the intact canal the effort is resisted and 
the frog always returns to the normal pose. The chin-lift test is 
he also our most valuable diagnostic aid 
Spontaneous Movements.— After removal of both anterior ver 
tical canals the animal has difficulty in effecting a long leap. It 
does not raise itself as high as the normal frog, the arms tend 
to spread laterally and the legs are not properly tucked under 
the animal when it lands. In swimming this animal tends to dive 
to the bottom of the tank. The anterior vertical canals are essen- 


tial to keep the head raised under normal conditions. 
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Removal of Horizontal and Anterior Vertical Canals and 
Utricles.—In this frog all the vestibular structures are removed 
except the two posterior vertical canals. When tipped backwards 
there is a very rapid thrusting out of the legs, lateral extension 
of the arms with the palms turned backwards and lowering of the 
head. It is a very sudden reaction which takes place at the very 
beginning of the tipping. Sometimes the reaction is so brisk that 
the legs seem to be extended several times and the frog may 
wriggle off the table backwards. It is a more rapid and more 
extreme reaction than that of a normal frog. The chin-lift test 
also brings out this reaction—in fact, the frog gives the reaction 
so promptly that it is very difficult to get the finger under the 
chin. This reaction of backward tipping reminds one of the efforts 
that a swimmer, swimming breast-stroke, might make on wishing 
suddenly to swim to the bottom, because the whole movement 
seems to be designed to drive the animal downwards and _ fot 


wards. 


When tipped forward this animal pushes itself forward on the 


table with arms and legs extended, but there is no actual slewing 


forward of the body on flexed limbs nor is the head raised after 


wards as when the utricles are intact. 


\ Combination of Decanaliculate and Deutriculate losture. 
This animal with only the posterior vertical canals intact may 
exhibit an extreme residual pose, because deutriculate posture is 
always more extreme than decanaliculate posture. Lecause the 
anterior vertical canals are absent the head is held below the 
normal level. If the animal is made to sit near the edge of a 
table it is possible, by gently applying the chin-drop test, to have 
the animal sitting with its chin over the edge of the table and 
dipping away below the surface as though the frog were gazing 
into the bottom of a precipice. If the utricles were intact, such 
an extreme posture would not be possible. A very striking proof 
that this posture is due to the overaction of the intact posterior 
vertical canals is the fact that if the posterior vertical canals are 
removed in this animal all suggestion of the head-down residual 


pose is permanently eliminated. 


Removal of the Horizontal and Posterior Vertical Canals and 
the Utricles.—In this frog only the anterior vertical canals are 
intact. When tilted forward the head is raised, the arms are 


extended forward, the body being forced back between the flexed 
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thighs. This reaction might be slightly more exaggerated than 
response of a normal frog, but there is nothing suggestive 
reration as is shown by the frog with 


canals intact when it is tipped backwards 


When. the Prog 


ith only the anterior canals intact has its 
hin suddenly lifted, the head goes up and is maintained in 
Con ked 111) attituce on the ( <tended aris, the re bet 

7 


residual pose of the tvpe characteristic ot 


ter) 1 cal canal 


(hecl] \iechant eXag? residual 

a kward 

‘al canals intact 

various parts of 

so that the reactions 

rdone and are graduated sufficiently to counteract 
k mechanism has already been 


] . ] ‘ 
canaliculate posture 


a Diagonal 


vertical and the Oppo 


the Irog, the animal's movem 
of the intact canals reactions are normal 
plane of the absent canals there 1s marked 
rht anterior vertical and the left posterior vet 
removed and the frog is tilted forward and to the 
wn and to the right, and this is followed 
and to the I ft above the horizontal 
comes to rest. The animal continues to make oscilla 
ovements in this plane of less and less amplitu till it 
comes to rest with the meht hand corner of the head either 
below the normal level of the head. In this animal the 
ate posture may be characteristic of the absent right 


the left posterior vertical canal. 


Spontaneous Movements.—\When this frog attempts any spon- 
taneous movement on the floor, or more particularly, if in shallow 
ater, the oscillatory movements to and fro in the plane of the 
absent canals are very marked and very seriously interfere with 
the frog’s progression. When the animal comes to rest after any 
movement there may be as many as five or six oscillatory move 


ments before the animal can finally settle down. The chin tests 
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show that the head is very flaccid in the plane of the absent 
canals. If the chin is suddenly raised the head goes up and to 
the left, or if the chin is dropped suddenly the head OCS down 


and to the right. 


Watching this frog impresses one with the fact that the loss 
of a diagonal pair of canals is a much more serious handicap to 
the frog than is the loss of either the anterior, posterior or lateral 
pair of canals, 

Removal! of the Four Vertical Canals.—This frog has intact the 
two horizontal canals and the two utricles. The swaying to and 
fro is very much more marked than it is in the frog with a diag 


onal pair of canals removed, because in this animal both diagonal 


pairs of vertical canals are gone; therefore, there is no correctiv« 


mechanism at any corner of the body. The swaying may occur 
either backwards and forwards, or in a diagonal vertical plane 
about a horizontal axis (there is no side to side sway about a 
vertical axis because this is prevented by the intact horizontal 
canals). On the tilt-table the reactions are typical for a lesion 
of both the posterior and anterior vertical canals, viz., when tipped 
backwards there is the abnormal throwing upwards and back 
wards of the head with the extension of the arms, ete., which is 
followed by the tetanic reaction. In fact, it was in this animal 
that we first noted the tetanic reaction, When tipped forwards 
the head slews forward between the flexed arms as was described 


for the animal with only the anterior vertical canals removed 


The chin-lift and chin-drop tests bring out the different canal 
lesions very clearly. A very marked flaccidity of the head is noted 
in this frog. If the snout is gently grasped between the thumb 
and forefinger it can be moved up and down through a consid 
erable angle without meeting any resistance. When the head is 
thrown up by a sudden lift of the finger it goes up and back, but 
it does not stay up as when only the posterior vertical canals 
are removed; it falls down between the loosely flexed arms, and 
it will move up and down several times before coming to rest. 
In the resting position the head may be a little above or a 
little below the normal head level because this frog may adopt 
a decanaliculate pose characteristic of the absent posterior vertical 
or of the absent anterior vertical canals. The flaccidity of the 
head suggests that the semicircular canals normally play some 


part in regulating the amount of tonus which is present in all 
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concerned In the n aintenance of the head in its nor- 


position, including the limb and neck muscles. 


vimming this frog rolls from side to side about its longi- 
axis, so that with alternate strokes of the limbs the white 
of the abdomen may show on alternate sides, but it will not turn 
ompletely over as will a frog after the utricles are removed. 
Chis animal's righting reaction is quite brisk. 
The marked oscillations displayed by this frog on the tilt-table 
are even more marked when the animal attempts any spontaneous 
nent. If it is forced to leap when it lands, there is a very 
every direction before the animal finally 
s impressed by the serious inconvenience 
without its four vertical canals. 
Phe oscillations may be partly due to the absence of the canal 
< mechanism on each other, as shown by the presence of de- 
ure which the animal may adopt, but the most 
portant factor is the absence of the check mechanism which 
the canals normally exert upon the utricles, because this swaying 
is not present if the utricles are removed, This will be explained 
more fully when we are discussing the utricl 
Removal of the Horizontal Canals and Utricles.—In this frog 
the four vertical canals are the only parts of the vestibular mech- 
anism intact, so that it is the exact opposite to the last frog de- 
scribed. The contrast is interesting. In the frog with only the 


“al canals intact one is struck by the steadiness of the 


Careful observation reveals that there is a side to side 


a vertical axis due to the absence of the horizontal 

it is only very slight and does not incommode the ani- 

thing like the same extent as did the swaying after 
moval of the vertical canals. 

The reactions to quick tipping in any direction about a hori 
contal axis are normal in every respect, The animal’s responses 
to slow tilting, if the tilting is carefully and smoothly done, are 
very poor, owing to the absence of the utricles. The animal may 
he tilted well out of the horizontal plane before it makes any 
corrective movements. 


a vertical axis, that this animal with the four vertical canals 


lt has already been pointed out, when discussing rotation about 
- Ss 


intact still gives a definite response to rotation in the horizontal 


plane, even though the horizontal canals are absent. 
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The responses to the chin-lift or chin-drop test are normal. 
Che head is quite firmly fixed to the neck so that there is no tlac 


cidity, as when the vertical canals are absent, 


Spontaneous Movements.— This frog when placed on the floor 
shows a tendency to move around in the same small area; it ts 
loath to jump, owing to the absence of horizontal canals and 
utricles, but if the animal is forced to jump, the landing is fairly 
normal. After coming to rest there may be a slight lateral curva 
ture to either side, the decanaliculate posture for an absent hor 


zontal canal. 


When only the four vertical canals are intact the frog’s spon 





taneous movements are curtailed, but one is impressed with the 


fact that it is much better able to resist stimulation than 1s a 
with horizontal canals and utricles intact and the vertical canals 


gone. 


Direction of Stimulation of a Semicircular Canal.—l wal 
(1892) has shown that a semicircular canal in the pigeon is stim 
ulated by a movement of the endolymph either towards or away 
from the ampulla. He also found that a canal is maximally stim 
ulated by a flow in only one direction and minimally by a flow 
in the opposite direction, The direction of maximum stimulation 
in a horizontal canal is a flow of endolymph towards the ampulla, 
and in a vertical canal the maximum stimulation is a flow of endo 
lymph away from the ampulla. These facts, which were first dis 
covered in the pigeon, are the basis for our clinical tests of laby 
rinthine function in man. However, it is generally believed that 
this same mechanism does not hold for all the different species 
of animals. We have previously pointed out, as has Maxwell 
(1923), that in the frog the horizontal canal responds to stimu 
lation in only one direction. Our own observations have always 
led us to believe that this same rule holds true for the vertical 
canals in the frog, that they only respond to stimulation in on 
direction, The chin-lift and chin-drop tests furnish us with a more 
definite proof of this assumption. If a frog with only the posterior 
vertical canals intact has its chin lifted, the reaction of lowering 
the head and extending the legs comes about the very moment 
the head is even slightly raised. The reaction comes on at the 
very beginning of the lift. If the chin is very slowly raised and 
then suddenly dropped the reaction does not occur. The posterior 


vertical canals, therefore, are stimulated by the upward lift of the 
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head but not by a forward drop of the head. In terms of endo 
Ivmph tlow, this means that when the head is lifted suddenly 
there is a relative flow of endolymph in the opposite direction 
due to inertia of the fluid, which is a flow away from the ampulla 
in the posterior vertical canals. The sudden dropping of the head, 
which means a flow of endolymph towards the ampulla in the 
posterior vertical canal, does not elicit any reaction in the frog 


with only the posterior vertical canals intact. 


with only the anterior vertical canals intact has the 





] 


head thrown up suddenly | 


by the finger, the animal makes no pro 
ctive reaction: this is a flow of endolymph towards the ampulla 
the anterior vertical canal, and it does not elicit a reaction 

lf the head is suddenly dropped, there is a prompt extension of 
the arms at the very beginning of the drop, so that the head 1s not 
allowed to fall: this means a flow of endolymph away from the 


ampulla of the anterior vertical canal and a very prompt response 


These two experiments would seem to confirm our previous 
l] 


observations that in the frog the vertical canals, as well as the 


horizontal canals, respond to a flow of endolymph in one direction 
only. lor the vertical canals the direction of stimulation is when 
the ampullated end of the canal moves in front. The mechanism 
of stimulation of the canals in the frog is slightly different than 


in the pigeon or In man 


Summary When the normal frog is rotated about a horizon 
tal axis it reacts in such a way as to keep the head always steadily 
in the horizontal plane. The reaction is not affected by removing 
the horizontal canals. If a vertical canal is removed and the frog 
is tipped in the plane of the missing canal and towards that corner 
of the body there is a definite slew in the wrong direction. If a 
pair of vertical canals is removed, the slew is more marked. If 
a diagonal pair of vertical canals is removed, the frog sways in 
the plane of the absent canals, backward and forward, to the 
slightest tipping; and if all four vertical canals are absent the 
swaying may be in any direction about a horizontal axis. If both 
utricles are removed in addition to the canals, the slew in the 
wrong direction and the swaying immediately disappear. 


te) 


Normally, therefore, the vertical canals and the utricles are 


stimulated by rapid rotation about a horizontal axis, and the ver- 


tical canals must exert a checking influence upon the utricles at 
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the beginning of the stimulation, in order that the frog may 
carry out the normal reactions to the rotation so that the head 


remains level throughout the movement. 
rHE STATIC LABYRINTH. 


The Saccule and the Lagena.—We have cut the nerves to the 
saccule and to the lagena on one and on both sides in the frog, 
and we have been unable to detect any change in the animal's 
vestibular reactions. These findings, as we have pointed out in 
previous publications, are confirmed by other observers. Apart 


from the experiment of Benjamins and Huizinga (1926), which 


indicates that in the pigeon the rotatory compensatory eye posi 


tions arise from the saccule, all other experimental evidence sug 
gests that the saccule has no vestibular function. 

The Utricle.—It is only within the past vear that we have been 
able to effect clean operations upon the utricle. Prior to this we 
were obliged to infer the result of a utricular lesion when it was 
in conjunction with some other labyrinthine lesion. The difficulty 
has been that in the frog the utricular macula lies just over the 
conjoint nerve which supplies the anterior vertical and horizontal 
canals as well as the utricle. The fibers for the latter come off the 
upper surface of the nerve and immediately enter the under surface 
of the macula. It is, therefore, very difficult to separate these 
fibers without at the same time injuring the nerves goimg to the 
anterior vertical and the horizontal canals. However, we have 
succeeded. By modifying the approach and with the use of better 
and finer instruments we can at present be reasonably sure in 
doing an operation upon the utricle, that it is an isolated lesion, 


unless we choose to associate some other lesion with it. 


Removal of the Utricles and Anterior Vertical and Horizontal 
Canals.—In this frog only the posterior vertical canals are intact. 
It was one of the first experiments in which we succeeded in cut 
ting the conjoint nerve to the utricle and the anterior vertical and 
horizontal canals. One of the first things that impressed us about 
this frog was that it has a normal righting reaction when laid on 
its back. Because the righting reaction persisted when all six 
canals were removed, we came to the conclusion that it was a 
utricular phenomenon because it is not present in a delabyrinth- 
ized frog. If one of the remaining posterior vertical canals is 
removed in the frog under discussion, the righting reaction per 


sists, and the righting may take place to either side, so that the 
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one remaining canal does not impose direction upon the righting 


reflex. The ability of the frog ie@ht itself promptly is not 


olely dependent upon the utricles, and y part of the vestibular 


mechanism may initiate the impulse. 
\laintenance of Posture. With both conjoint nerves severed 
imal can maintain any posture which is adopted. Posture 


vell maintained in the delabyrinthized frog, so that mere 


exclusive property of the utricle 


a unilateral laby 
rint 4 ff 1O hat if such an animal is 
4] 


the marked dip 


assumes and 


symmetry 
some additional 
rs is nece ssary to mak« 
we have found 
ment of the head, The 
tion are not sufficient to cause 
ther hand, am iht jarring of the table 
ft any spontancous 
he twisted 
e explanation would see: 

est and there is no movement of the 
nple pressure of the otolith upon the utricular macula is 
ufficient to bring about resumption of the unilateral utricular 
but some little shift or accentuation of pressure must 
initiating stimulus to the utricl This would suggest 
ally the utricle is stimulated by some slight movement 
tolith, and it initiates the correct limb response, the new 
attitude being maintained by the muscles themselves, and_ that 
steady pressure or pulling of the otolith is not the adequate stim- 

ulus for the utricular macula. 

Removal of the Utricles If only one utricle is removed the 
frog assumes a twisted position similar to the unilateral laby- 
rinthectomy position. As soon as the remaining utricle is removed 
the animal again assumes a symmetrical position. When both 
utricles are removed and the six canals are intact, the animal 
shows very little disturbance to a casual observer. It is a little 
loath to jump but it lands quite well. During horizontal rotation 
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about a vertical axis the head dips out of the horizontal plane. 
When slowly tipped out of the horizontal plane the reactions are 
not quiet normal, but to quick tipping the reactions are quite 


brisk and normal. The animal is still able to right itselt 


promptly on the ground, but in water it is apt to be a bit un 


certain and may float on its back. On attempting any movement 
there is a decided tremor of the whole body. Qn the whole, it 1s 
surprising how relatively little disturbance is caused the frog by 


the loss of both its utricles. 


\bnormal Utricular Reactions.—A\fter removal of any pair of 
canals we have mentioned that the animal makes a definite move 
ment in the wrong direction, and we pointed out that this wrong 
direction is unaffected by removal of the opposite pair of canals, 
but it is abolished by removal of the utricles. What happens may 
be explained as follows: When the animal is quickly tilted back 
wards, the utricular otolith is relatively thrown forwards by its 
inertia, if the posterior vertical canals are absent and the head 
is allowed to swing backwards. In a normal animal slow tlting 
forward of the frog, which should cause the otolith to exert pres 
sure on the front of the macula, causes an extension of the arms 
and a raising of the head, but this is the abnormal reaction which 
occurs at the beginning of the backward tilt in the frog without 
posterior vertical canals, and must be due to the sliding forward 
of the utricular otolith on its macula. In the absence of posterior 
vertical canals after the first raising of the head and the exten 
sion of the arms to a backward tilt, the head is then lowered and 
the arms are flexed and the legs are extended. In the normal 
animal when it is slowly tilted backward so that its otolith slides 
to the back of its macula, the reaction is a lowering of the head, 
a flexion of the arms and an extension of the legs; but this is the 
reaction which follows after the first wrong reaction to the back 
ward tilt in the frog without posterior vertical canals. In this 
frog, after the first forward movement of the otolith from inertia, 
towards the end of the tilt the otolith recovers and is carried 
to the back of the macula, when the reactions of lowering of 
the head, flexing of the arms, etc., are initiated. It would, there 
fore, seem that the utricle can well account for these apparently 
peculiar reactions which take place in the absence of the posterior 
vertical canals when the utricles are intact. The utricle will also 
explain the forward slew which occurs to forward tipping after 


the anterior vertical canals have been removed. The utricle will 
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1 


also explain the oscillating movements which take place when all 
four vertical canals or a diagonal pair of vertical canals are re 
noved, because once the head 1s allowed to swing out of the hori 


contal plane, the utricle develops a pendular motion of its oto 


hich under norm: ircumstances with intact vertical canals 
ArIS¢ aus es is alw: k vel. It would 
to head motion 

ular canals 


sheht 


1 


oOLner, 
the most pa 
instanced 
: ; ; 
influence of the vertical canals, as 


vements in the absence of the four 


. from 

instance, stimulation of the anterior part 

macula elicits the same reaction as does stimula 

anterior vertical canals, z.. the extension of. the 

arms and the raising of the head, ete., to counteract forward tip 
—F 


he posterior part of the utricular macula supplies the 
uscles as do the posterior vertical canals, viz., the 
ich lower the head, tlex the arms and extend the le: 


rd tipping. 


with only t itr inti is tipped suddenly 

kward or to either side, it makes a wrong 

have mentioned previously, and the wrong re 

action is due, as we have pointed out, to the inertia of the otolith 
of the utricular macula, It is interesting to note, on the other 


] 


hand, that the canals are so constructed as to be maximally stim 


ulated by the inertia of their contained endolymph and cupula fol 


lowing any sudden movement. Itrom these remarks it would seem 
that the utricle is most unsuited to respond to any sudden stimu 


lation. In the intact frog the canal response to any sudden tilt 


~ 
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is so rapid [the latent period of the response from a canal being 


»- 


only 35 as previously shown by us (Tait and McNally, 1929) | 


that the head is kept constantly level and therefore the utricle 
does not receive a very severe stimulus at the beginning of a 
sudden movement, or else the canal response is sufficiently strong 
to overcome any contrary reaction which might arise due to the 
inertia of the utricular otolith. The rapidity and exactness of 
the labyrinthine response in the normal frog to any sudden tipping 
would suggest that the utricular effect occurs only relatively late 
in the movement and determines the exactness of the new attitude 
to suit the new position of the animal, and the new attitude will 
be maintained by the muscles themselves until another movement 
occurs. 


CONCLUSIONS. 


1. Section of the nerve to the ampulla is the most satisfactory 
method of functionally removing a semicircular canal. 

2. All parts of the vestibular labyrinth are concerned in the 
normal reactions of the frog to rotation about a vertical axis. 

3. The vertical canals and the utricles are concerned in thi 
frog’s normal reaction to sudden tipping about a horizontal axis 
4. The horizontal canals bring about the counter turning re 
actions to rotation about a vertical axis which tend to retain the 

animal’s original field of vision. 

5. The vertical canals help to keep the head level during move 
ment and if any one vertical canal is absent, there is an unsteadi 
ness at that corner of the body corresponding to the absent canal 

6. The dipping of the head to one side in the absence of th 
utricles, during rotation about a vertical axis, is most likely 
brought about from stimulation of the posterior vertical canal on 
the side to which the frog is being rotated. 

7. A posterior vertical canal always gives the same type of 
muscle response, whether it is being stimulated during rotation 
about a horizontal axis or during rotation about a vertical axis. 

8. The vertical canals are stimulated during rotation about a 
horizontal or a vertical axis. 

9. The horizontal canals and the utricles are evidently essen 
tial for forward progression in the frog, because in their absence 
the animal is condemned to shuffle about in a small area. 

10. The semicircular canals are a factor in the maintenance of 
the normal posture of the frog. In the absence of any one canal 
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there is a slight alteration in the normal resting pose of the ani 
mal, which is characteristic for that canal, and which we have 
called ‘“‘decanaliculate posture.” 

11. The semicircular canals influence the normal tonus of the 
neck muscles. In the absence of the canals the head is found to 
be quite flaccid. 

12. The frog’s righting reaction is independent of the utricle 
or of any other special part of the vestibular mechanism and is 
present so long as any one canal or utricle is intact to initiate the 
reaction, 

13. A frog with one utricle removed can be made to assume a 
symmetrical posture under certain conditions. If the adequate 
stimulus of the utricle is simple pressure of its otolith this should 

be possible. 
In the absence of the vertical canals the utricles initiate 


7 


responses when the frog is tipped suddenly about a hori 





xis. Normally the canals must exert a checking influence 
upon the utricles. 
15. The chin-lift and chin-drop tests are a great aid in diagno- 


‘a semicircular canal lesion in the frog. 
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SYMPOSIUM ON AVIATION AMEDICINI 


THE GOVERNMENT ASPECI 
H. Bauer, M.D., 


Hempsteap, N. \ 


The Government's interest in aviation dates back before the 


war but its interest in aviation medicine began during the war. 


The hit-or-miss methods used early in the struggle, in the 
selection of flyers, having proved disastrous, more stringent 
regulations were adopted. The United States took a tew cues 
from its allies, engaged in experimental work, observed its tlyers 
and a method of selection and care of the tlyer evolved 


wie? 


This war method has gradually undergone further evolution 
based on practical experience and study. What seemed most im 
portant then has become least important today. What was slurred 
over hastily then has become emphasized today. 


When civil aeronautics began to develop in this country, lat 


in 1926, it became necessary to decide on regulations for selecting 


civil fivers. It became my duty as Medical Director of the Aero 
nautics Branch of the Department of Commerce, to devise these 
regulations. We had some military experience to go by, but no 
civil experience in this country. We had the experiences of other 
countries to help, but conditions vary so much in different lands 
that what will do for one will not necessarily do for another. 
Finally, however, a code of regulations was drawn up which was 
somewhat between the code of the International Commission for 
\ir Navigation and the military regulations of this country, 


It was recognized that civil flying differs from military flying 


in many respects, and that civil flying is of several classes. 


\fter our regulations were adopted it became necessary to find 
qualified physicians to make the necessary examinations. There 
were at that time very few trained flight surgeons. The exami 
nation covered more ophthalmology than the average man doing 


general practice could handle without special instruction. Thx 
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ear, nose and throat which were paramount during the war, had 
heen relegated to a very secondary place. Flying is no longer 
thought to be an ear problem. It is a problem of eyes and nervous 
system, The latter, therefore, involves a certain amount of psychi- 
atry. Hence, our problem was solved in many places by appoint 
ing a team of two examiners, one to handle the general physical 


~~ 


and the nervous system examinations: the other to handle the 


eve section, and incidentally, the ear, nose and throat. 


wish here to acknowledge the helpful co-operation of many 
of the members of this Academy who gave me material assist 
ance in the early days by taking over these examinations when 
there was little likelihood of financial reward. The corps of 
examiners has grown now to about SOO, but it was names like 
erens, Fenton, Harkness and many more that persuaded others 


the type desired to join in the work and keep it on a high 


say here in acknowledgment to both Assistant Secretaries 

merce for .\eronautics that | was backed up to the limit 

\MacCracken and Colonel Young in keeping politics 

the appointment of Medical examiners. Not once was | 

ced to appoint a Medical examiner merely because some polt 

tician wanted him appointed. His record was investigated and if 

he were not fitted for the post, he was not appointed, no matter 
how much political “drag” he had. 

\t the time | resigned as Medical Director, last November, 


over 100,000 physical examinations of pilots had been made by 


these examiners. Since then about 30,000 more have been made. 


Pransport and Limited Commercial pilots are examined twice a 
vear; industrial, private and student pilots, once a year. There 
are now over 16,000 licensed pilots in this country today (exclu 
sive of students). Of these about half are private pilots, about 
1,700 limited commercial pilots and approximately 6,000 are trans 
port pilots 

\ study of the records of these pilots reveals that only about 
7 per cent of our transport pilots have physical defects, even 
trifling in character. About 15 per cent of private pilots have 
them. 

ver a year ago Cooper and | conducted a study of over 9,000 
students. We have reported elsewhere the results of this study. 


briefly, it showed that any deviation from the physical norm, no 
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matter how slight, interfered with the progress of the student 


in his flying. Of the physically defective (nondisqualifying de 


fects) a percentage learned to fly that became increasingly smallet 


directly as the importance of the physical defects increased. 


Cooper has continued this study and has only just reported 
that the study of approximately 30,000 students has confirmed 
our earlier work. He reports that of the physically perfect stu 
dents 30.5 per cent were able to obtain a private license or better 
in one year. Of those with very minor defects, 17.5 per cent only 
were able to do as well. Of those with major defects (qualifying 
for private but not for transport) only 14 per cent could progress 
that far. Those unable to meet the private physical standard 
were physically disqualified for all grade s. Yet there have been 
all told, 286 men who were disqualified by the medical section 
who have been given a student permit. There were various rea 
sons for their being given a chance. It is interesting to note that 
Cooper states only six of these have been able to progress fat 


enough to obtain a license and hold on to it. 


In other words, if you have any physical deviation from. the 
normal, your chances of being able to learn to fly diminish in 


direct proportion to the severity of your defect. 


This is not all. Cooper and [| studied the effect of physical 
defect on the accident rate, and Cooper has recently continued 
that study on a group of about 4,200 accident cases. He found 
very definitely, as we both did on a smaller group, that the ace1 
dent rate and the fatality rate among pilots with physical defects 
are far higher than among those who are physically normal. Dr. 
Berens has lantern slides to show statistically these facts, which 


are well shown. 


He also classified these defects and, as would be expected, 
some defects are more serious than others. Minor defects of vision 
showed, for example, about 21 per cent of ability to progress as 
against 30.5 per cent for the normal. However, poor neuro 
psychic make-up and high blood pressure and pulse rates showed 


a rate of progress that was practically zero 


Bear in mind that by minor and major defects we mean de 
fects that have not been considered serious enough to disqualify 
for a private license but only for a transport license and, in 
fact, some defects are so slight as not to disqualitfy for a trans- 
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port license. Yet, apparently, any deviation from the normal is a 
deterrent to flying ability. 


It has already been stated that only approximately 30 per cent 


of students go on to a private license, Of course, some drop out 
for lack of finances, lack of time, etc. However, that a large per- 


entage fall Vv the wayside because they are unable to learn to 


s borne out by the army’s experience. They succeed in gradu 
g¢ only 46 per cent of their flying cadets. 

Longacre studied the faculty reports on many of these rejec 
tions and found the reasons given by the instructor in recom 
mending rejections were many,but there was a surprising fre 
quency of the following: “Tenseness,” “inability to relax,” “un 
able to meet emergencies,” “unable to correlate instruction,” “for 


“poor coordination,” “clumsy,” “slow in reacting,” 


These remarks suggest that a more careful exaimination of the 
us and psychological aspects would eliminate much unfit 
terial. It requires training and persistence to get the necessary 
formation. The past life must be reviewed in order to elicit 
the reactions to stress and emergencies. How has he handled 
difficult situations? An estimate ; 


7 


must be made of his nervous 


‘eyes, ears, nose and throat will be coy 


Berens and lenton, so I shall not go into those 
matt 


The Government wants the codperation of the medical profes- 


n in keeping the pilot examinations of high standard and uni- 
form in character 


both 


It is interested in permitting all to fly who are physically and 
technically 


It wants only the highest type of physician, 


professionally and personally, to make these examinations. 


competent, and it wants to keep them in sound con 
dition after selection. Safety in aeronautics—safety for the public, 


the passenger, is its aim. 


the pilot and property 


It is a distinct boost to aviation medicine that a body so dis- 
tinguished 


as this has seen fit to recognize it as a specialty. 
Aviation is here to stay, and its medical problems have not all 
been solved. There is a very important field in supervising the 
flyer from a medical standpoint, into which I have not gone, that 


deserves much study by the medical profession. 
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I greatly appreciate the honor of being invited to present a 


paper before this Academy, and it is a source of gratification that 


a subject which has been fourteen years in developing is at last 
coming into its own in the eyes of the medical profession. 
With a School of Aviation Medicine in the army, with a special 
course of instruction in it in the navy, with certain medical schools 
teaching it to their fourth year students, and with S800 civilian 
and 200 military and naval physicians interested in it, and finally 
with the comparatively new Aero Medical Association devoted 
to the furtherance of the subject, | believe it has a great future. 
Certainly, that future has been enhanced by the recognition you 


have given it tonight. 





SENT OPEPEHALMOLOGIC STANDARDS FOR 
COMMERCIAL AVIATION IN THE 
UNITED STATES. 


\ 


Standards for Airplane 

he United States 
{ omer 
isual Acuity. 


Depth Perception at 


s. Ocular Muscle Balance 
Inspection of Eves 
\ccommodation 
Visual Fields 
7. Central Color 
S. Light Sense 
9. (phthalmoscopic examination 
10. Psychological Aspects 
11. Visual Reaction Time and Speed of Adjustment. 
of Altitude, lying Stress and High Speed on 
l-unctions. 


and Conclusions 


N TRODL'¢ ION, 


878°! Paul Bert published his epoch making studies on the 


effect of altitude on the human system; in 1896 Langley com 


red 


pleted the first heavier-than-air machine. Since these two note 


worthy dates the science of aviation has been developed and an 


International Congress on Aviation Medicine*® has been held. 


of Blindness, New 
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Because the eyes, as soon as the airplane leaves the ground, are 
subjected to unusual conditions, aviation ophthalmology is one 
of the most important branches of aviation medicine. Careful 
judgments must be made at a great distance, and rapid perception 
is essential because the airplane today travels at a rate of from 
one to seven miles a minute. A supernormal eve ts required in 
regard to visual acuity, stereopsis, reaction time, perfection of 
visual fields, accommodation, convergence, divergence, and light 
and color sense. The eyes must also be resistant to fatigue and 
able to overcome the changed conditions caused by lack of ON\ 
gen. Training is essential because almost everything observed 
has a changed appearance: shadows are observed from a new 
angle ; tall objects seem short; and the appearance of the terrain 
is so altered that former visual impressions are of little value 
without experience. In addition to these factors, the added one 
of lowered oxygen tension becomes important. At the outset of 
the World War only an occasional observation of the effect of 
altitude on ocular functions had been made. As a result of ex 
amining six hundred men in the Pierce low pressure chamber and 
with the Henderson-Pierce rebreathing apparatus,'’* it was found 
that lowering oxygen tension accentuated any inherent oculat 
defects. It was also demonstrated that, provided the eyes were 
normal according to the visual standards set in 1918,"' it was 
unnecessary to examine the applicant’s eyes during oxygen deple 
tion experiments, because a physical or mental failure would « 
velop before serious eye disturbances or symptoms could lx 
detected. 

In this paper it is our purpose to discuss the present visual 
standards for commercial aviation, to clarify some of the points 
in the ocular examination, and to compare the requirements for 
commercial aviation with those for military and naval aviation 
in the United States. The standards of other countries and the 


proposed International Standards are also discussed. 


Il. DiscuSSION OF THE PRESENT OCULAR STANDARDS FOR AIR 
PLANE Prnots SET BY THE AERONAUTICS BRANCH OF TIII 
UNITED STATES DEPARTMENT OF COMMERCE. 


1. VISUAL ACUITY AND REFRACTIVE ERRORS. 


A study of the literature®* ? "**°? *' shows that the great impor 


tance of normal visual acuity for aviators was recognized in an 


early period by ophthalmologists in all countries. The standards 
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set by the Department of Commerce of the United States refer 
to uncorrected vision. 
The minimu 
or three letters 
in equal number of 
then be recorded as 20/2 
minimum visual requireme! 
j applicant has 


eptior 


30 mm 


es 
aia b nf 
east to 20/. 


That these requirements are not too high is confirmed by the 


statements of many authors’? *5 in various countries, but, of 
course, waivers for vision less than the prescribed standards 
are comn only eranted to experienced pilots who have been abl . 
ccording to their history, to compensate satisfactorily for thei 
defective visual acuity. Of the 50 per cent of pilots rejected for 
physical reasons by the Army and Navy, approximately 50 per 
cent of these are disqualified because of ocular defects.? 
Apparatus and Methods of Testing Visual Acuity.—The De 
partment of ‘rce recommends that at least two Snellen 
charts should be available, and in order to keep the candidate 


1 
} 
I 


from memorizing the chart it is well to cut off the bottom, 20/30, 


20/20 and 20/15 lines of several charts, numbering them 1, 2, 3, 
$5. It suggests illumination with one 200-watt or two 100-watt 
daylight Mazda lamps. During the war, with this arrangement, 
we found that we obtained at least ten foot-candles of illumina 
tion. It would seem to us proper to standardize illumination at 
ten foot-candles. In our earlier work"? we found the Ives visual 
acuity test of value, since this gives not only lines and squares 
with which to study visual acuity, but a method by which we 
could easily eliminate malingerers or men who were coached to 
pass the examination, A candidate who could not see the lines 
could not indicate their direction with his hand. Special blocks 
for testing visual acuity have been devised by Hertzog,"® with 
which the arrangement of the letters may be quickly changed. 
(See | ig. ee 

The Importance of Anisometropia.—The importance of equality 
of vision is pointed out by Munro,** who regards inequality of 


function between the two eyes as dangerous. Stereoscopic vision 
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will usually be found better in a man with slightly reduced vision 
in both eyes than in a man whose vision is defective in one eye 
only. We have corroborated Howard’s* findings that inequality 
of vision often leads to errors of judgment in landing. 

The Question of Correcting Lenses. Whether correction 
should be ground in the goggles or whether the correction should 
be incorporated in spectacles worn behind the goggles are impor 
tant questions. Most ophthalmologists still feel that it is better 
in principle not to have vision corrected by lenses, at least in 
aviators in the Army and Navy, as long as it ts possible to obtain 
men with nearly perfect vision. During low-oxygen tests we 


found that visual acuity diminished in 28 per cent of the normal 


men examined and in 37.5 per cent of the men who were ocularly 


ZL 


CAVL 


OTLPF 


APOCLT 
GLTAOPFV 


lig. E. Letters for testing visual acuity ire pt 


1 ] 
they may be rapidly interchanged. (After Hertzog 


ed of} 


disqualified for flying. We have found, as Herbolsheimer® did, 
that a man requiring a correction for hyperopia, myopia or even 
astigmatism, if not of too high degree, may have his vision im 
prove one line if he wears his lenses only part or all of the time. 


Goggles —The following are some of the important points in 


AS 
«ll 


regard to goggles: 
a. The glass 
(1) Should have an optically plane surface. 
(2) Should have a light transmission of 90 per cent or over 
for plain white glass. 
If tinted lenses are desired, they should be carefully 
selected according to the conditions which the pilot must 


meet. 
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hb. 1 isual Field.—It is most important that the aviator have a 
broad field of vision, and for this reason a large curved glass is 
desirable. Without a broad field of vision the aviator may not 
see an airplane appear from the side in time to prevent an acci- 
dent. Pilots who are doing actual fighting demand a broad visual 
held above everything else. 

( rhe gogveles should be well ventilated but free from leaks. 

Cooper” points out (See Fig. 2) the importance of pr yperly 
centering the lenses of the goggles. He is of the opinion that there 
are mstances when the spectacles may be worn inside the goggles, 
particularly if the correction is strong. If the correction is weak 


it should be ground in the goggles whenever possible. 


[ 
/ 


K 


\ 
lig \rrangement of goggles showing that the pupils are cen 


tered behind the nasal third of the goggle lens. (After Cooper.) The 


interpupillary distance must be fixed by a non-adjustable nose piece 


so that the optical centers of the corrective lenses can be made to 


contorm permanently with the primary visual axes. 


The Effect of Altitude on Visual Acuity.—The most important 
ocular symptom produced by altitude is failing vision. The pilot 
often complains that he cannot see the ground clearly in landing 
and that he has difficulty in picking out enemy planes. In 1918" 
we studied visual acuity by the use of the Ives test object and 
Johnson’s visual acuity test apparatus, as well as by the usual 
Snellen test type. 

Forty-four subjects were examined with the rebreathing ap 


paratus and in the low pressure chamber. They were classified 
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as normal or subnormal—i. e., those who could pass the exam 
ination for the Department of Military Aeronautics and those 
who would be ocularly disqualified. The thirteen subnormal sub 
jects were so classified because of defective vision arising from 
errors of refraction, 

The Effect of Tobacco on Visual Acuity.—The effect of to 
bacco"? upon the visual acuity has also been studied. The effect 
of smoking one strong cigar or inhaling one or two cigarettes 
was compared with control tests. Seventy-five per cent of the 
men tested showed decrease in visual acuity, 6 per cent showed a 
rise, and 19 per cent showed no change. We found at the Medical 
Research Laboratory, Issoudun, France, that inhaling two ciga 
rettes often affects the visual acuity more markedly than drinking 
five ounces of cognac brandy. 

Discussion.—Normal visual acuity is most important for all 
aviators, especially until they are trained by practice to see acct 
rately when flying. Exceptional visual acuity is a valuable asset 
for the military aviator. The standards set by the Department of 
Commerce, although they possibly exclude men who would mak« 


safe pilots, should not be lowered. 
Zz DEPTH PERCEPTION AT TWENTY FEET. 


The prime importance of rapid and accurate judgment of dis 
tance is conceded by all authorities, but the method by which th« 
aviator judges distance and the best method of testing his ability 
to judge distance has been a subject of controversy, Although 
there is no doubt that accurate estimation of the length and 
breadth of an object can be formed by one eye, all authorities 
agree that depth and solidity of an object is more accurately esti 
mated with two eyes. 

The binocular parallactic angle is important in this latter esti 
mation, but most authorities now agree with Halben,®? one of 
the earliest students of this problem, that binocular parallactic dis 


placement plays little part at the great distance at which judg 


ments must be made in flying. 

Other things being equal, we believe that the man who has true 
stereoscopic vision and is able to make his estimations rapidly is 
the safer man in flying and will be more efficient in combat work 
It may be significant that special examinations made of seventy 
monitors, eight testers, one hundred and twelve fliers from the 
American front, twelve French fliers and twenty-one American 


aces, revealed that all the men examined had normal stereoscopic 
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vision, and most of them made their judgments quickly and accu 
rately. In ] neland, Drailey beheves that the parallactic sense 
is of greatest importance in making successful landings and the 
stereoscopic sense is of little value, In discussing this paper, 
Clements did not entirely agree with Brailey and stated that men 
vho had been flying, who had only one eye, had learned quasi 


tereoscopic vision long before. 


er 


authorities are of the opinion that this standard is too 


who studied a group of qualified and disqualified 


using a six meter stereoscope, that men who were 

ocularly qualified averaged 11.93 mm. From this she concludes 
Obable that the standards should be raised, and a 
depth perception average of 25 or 20 mm. should be 


~ 


1 


international standard, (nfray**? suggests that the can 


~ 


1 


didate should read without error stereoscopic charts in which thx 

parallax is not greater than 30 or 40 seconds. With an apparatus 

vith three points, similar to the Howard-Dolman apparatus, the 

greater than 50 millimeters. 

ometropia in the Judgment of Distance. 

acuity is an important factor in stereoscopic vision. 

tested a group of men with the Howard-Dolman appa 

Fifty-seven men with 20/15 vision showed an average 

depth perception of 12.02 mm., and sixteen men with 20/20 vision 

in both eves showed a depth perception of 28.11. These findings 

may indicate that visual acuity is an important factor in depth 
perception, 

That inequality in function between the two eyes is more 
dangerous than lowered visual acuity in both eyes is pointed out 
by Munro,* and we have long believed that, all things being 
equal, the man with 20/30 vision in each eye was a safer pilot 


than one with 20/30 in one eye and 20/20 in the other. 
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The Question of Monocular Vision and Judgment of Distance. 
—Although Howard" and Deyo" have done valuable experimen 
tal work which shows the great importance of both eyes in true 
stereoscopic vision, Halben®? and Doyne* both believe that a one 
eyed man, after he has learned to judge distances with one ey 
alone, is less dangerous for flying than a two-eyed man whose 
eves may be unreliable. 

Judgment of Distance in Landing.—Authorities seem to agree 
that the most difficult test in the judgment of distance is in land 
ing, especially landing on water. When the water is smooth the 
aviator has little by which to judge his distance except the motion 
parallax of his plane with the horizon, and if there should be a fog 
even this aid is wanting. This would seem to indicate that we are 
aided in judging distance in landing by objects on the ground 
not only from the parallax which they give but also the relative 
size of the shadows they cast. Aviators who land high and pan 
cake habitually place the movable object in the two or thre¢ 
point stereoscope in front of the other object or objects, whereas 
the men who strike the ground at an angle usually place the 


movable object posterior to the fixed object or objects. 


Defective Stereopsis and Training.—lt is pointed out by Davis** 


that defective stereoscopic vision may result from an attack of 
influenza or any prolonged close application of the eyes. Appl 
cants who have poor stereoscopic vision can sometimes be greatly 
benefited by exercises and at times their depth perception so im 
proved that they can pass a test. 

As an example of what orthoptic training will do, the following 
record is appended : 

W. G., aged 33 years, an ace in the German Air Service in 
1916, was examined for a transport pilot license in December, 
1927. His vision without correction was 20/30 in the right eve 
and 20/20 +5 in the left eye. Measured with the Howard-Dolman 
apparatus his depth perception was 56 mm. (average reading). 
Referring him for orthoptic training, we received the following 
report from Dr. John Dunnington : 

“December 17, 1927. W. G. was recently rejected by Dr. Berens 
for transport air license on account of vision of 20/30 and a 
defective depth perception. Has been flying since 1915 and has 
had no real crashes. Vision in the right eye 20/30, left eye 20 20, 
at 6 meters: left hyperphoria 1“; exophoria 1“; prism divergence 
6*; prism convergence 10“. At 25 centimeters: exophoria 154; 
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perphoria 1] near point of convergence to the inter 


hase line 100 millimeters. Imperfect fusion with stereo 


1927. To start with FE. series in Wells’ charts. 


Continue exercises. [fusion somewhat 


lo supplement fusion exercises with ap 


ea day. Keport in ten days. 


l axis 105 \ equals 20 20 
a. equals 20,20 


4. \ ~ 


vperphor ; exophoria 1“; prism diver 


I> 


onvergence 15°; ; 5 centimeters: exophoria 


convergt to tl intercentral base line, 
assed 1 xamuination. To 
Cecear 
10. 1928, his depth perception, meas 
l-Dolman apparatus, was 19 mm. (average 
vyence, 5 . prism convergence, 16* 
ot was re-examined every six months and the depth per 


aried from 15 mm. to 24 mm. until January, 1931. At 


the depth perception was 54 mm.; prism convergence, 

sm divergence, 13°. He was advised to work with the 

ce more. In July, 1931, his depth perception was 

ae said that he had been working with the stereoscope 
previous to taking the test 


{ltit J »y Dept] ree] Hi 7 It iS stated by 


de oO if 


‘that “the effect of low oxygen tension on the depth per 


e¢ sense is of little importance in aviation because the critical 
the tlight 1s in landing, when there 1s no lack of oxy 


gen.” He apparently does not consider the fact that a man who has 
flown at a high altitude for any length of time may suddenly be 
forced to land with a dead stick and have no time for his ocular 
functions to readjust. One of us (C. B.) has known of several 
crashes which were undoubtedly due to inability of the flier to 
judge distance properly because of just such a situation. The fact 
that aviators know that it takes time for their eves to readjust, 
in judging distance, is one of the reasons why experienced pilots 


always insist upon making several turns of the field before land- 


ing. 
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Lhe Value of Orthoptic Training on Ability to Judge Distance 

During the war, exercises were given at the School of Aviation 
Medicine at Mitchell Field and in the Research Laboratory, 
Issoudun, France, to those men who had difficulty in judging 
distance or made bad landings. Emphasis was placed upon im 
proving prism diverging and converging power by the use ot 
prisms and a stereoscope. A modified Howe ergograph was used 
for giving diverging and converging exercises with prisms and 
later, without prisms, and also for exercising accommodation. 

In England, during the war, Wing Commander Clements direct 
ed the center, which was noted for helping men who had muscle 
imbalance and difficulty in landing. It is significant that Deyo' 
found, in the group disqualified for flying because of muscle 
imbalance, color blindness, low angle of convergence and poor 
visual acuity, that the average depth perception was 36.30. In 
the study of a qualified group the average was 11.93 

Apparatus and Methods of Testing Depth Perception.—It was 
soon appreciated by all countries engaged in the World War that 
the ordinary stereoscope was not a satisfactory method for study 
ing stereoscopic vision, although it acted as a means of deter 
mining whether a man did or did not have stereoscopic vision. 
The test ordinarily employed was not sufficiently accurate, and 
it did not lend itself readily to the task of accurately classifying 


subjects in regard to their relative ability. The apparatus advised 


by the United States Department of Commerce is the Howard 


Dolman modification of the Brooks Bank James apparatus, 1908, 
England.** 

The Howard-Dolman depth perception apparatus is placed against the 
wall at a distance of twenty feet. It must have good overhead illumina 
tion; care must be taken to have the zero line of both rods equidistant 
from the applicant. The box should be placed at such a height that 
applicant can see only the center of the rods through the window 
front of the apparatus 

Procedure.—The rods in the box are widely separated by the examiner 
and the examinee 1s required to manipulate the two cords until he brings 
the movable rod into juxtaposition with the fixed one making both appear 
the same distance from him. The test is repeated several times, the rods 
being widely separated before each trial. The examinee’s estimation of 
depth difference is read in millimeters directly from the scale and entered 
on the record. The candidate will be given only twenty seconds to make 
the adjustment at each trial. 

Precautions—No information concerning the results of the successive 
trials will be given the examinee until after completion of the test. He 
is required to hold his head straight and not to one side or the other. The 
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ick and forth the 
leneth ot the 
clement is an 
the examinet 
background 
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+) 


eC CxXamiher 


be removed 
distance the 


through his 


an apparatus The stereomicrometer is accurate 


reopsis and does not require so much space.“ 


We believe that it is important to consider the time factor in 


udgments of distance and have devised a. six-meter 
stereoscope. (See Fig. 3.) A push button (1), at- 
eter cord (2B), permits the instrument to be 
desired distance. Milk elass plates (() are used 
Is. Records are made with a continuous roll of 
Phe records of one man who had excellent stereo 
may be seen by referring to Fig. 4. The single 
line indicates the position of the stationary test object, 

vs how accurate this man was in his judgments. 
is and Method Suggested for International Standards. 
ra suggests the use of the diploscope, the length of the 
ratus not being stated; also, the use of a stereoscope and 
opic charts, in addition to the apparatus with three points, 
the Lloward-Dolman test. Cantonnet*! also advises the 

ter stere Oscope. 

lhe present requirement for stereopsis set by the 
partment of Commerce should be maintained because men who 
ually use both eves and who have normal eyes can usually 
average well within thirty millimeters. If the required average 
cannot be attained, the cause should be determined and eliminated 
or overcome by orthoptic training before the applicant is accept- 
ed. There is no doubt that a trained one-eyed man can land a 
plane—which is accomplished more by the motion parallax than 
the binocular parallactic angle—and is usually safer than the 
man who normally uses both eyes but has defects which may im- 


pair coordination at the important time of landing. Onfray‘? 
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Record of stereopsis of a man who has had excellent train 


tudying aerial maps with a stereoscope Line A indicates the 


of the stationary test object. Record made with the six meter 


pe Fig. 3) 


proposes 50 mm. as an international standard for the allowable 
error, and certainly experienced judgment should be obtained 


before too hastily excluding a man because of faulty stereopsis. 
3. OCULAR MUSCLE BALANCE, 


The Importance of Normal Muscle Balance.—I\n this country 
the importance of orthophoria is still insisted upon by Davis,*? 
although Stitt’’ points out that the English Flight Surgeons do 
not stress eye muscle balance as do the specialists in our Army 
and Navy. In spite of the fact that the permissible 0.54 of 
hyperphoria has been increased to 0.75“ in our Navy, out of 
2,404 men examined in 1927 at Pensacola, fifty-four (2.2. per 
cent) were disqualified on account of this difficulty. Davis points 
to the variability of hyperphoria, and remarks that the study of 
fatal accidents indicates that slight degrees of hyperphoria seem 
to have had no bearing. He also states that the specialists at Pen- 
sacola have failed to note any superiority in student pilots who 
barely passed the various eye tests when compared to those who 
have few or no defects. 

\Ithough we should not underestimate the importance of poor 
coordination and slow reaction time, I still believe that the ability 


of the eyes to function normally under the stress of flying and 


low oxygen tension is an important asset, especially to a man 
who is accustomed to using both eyes. Also, I believe that latent 
heterophoria often becomes manifest or results in diplopia under 
flying conditions. 

Apparatus, Tests and Methods Used by the Department of 


Commerce.— These consist of— 
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\ spot light or candle; a trial frame; a plane red glass for the trial 
frame; prisms as follows: 0.5, 1, 2, 3, 4, 5, 6, 8, 10, and 12 prism diopters 
(Strengths between these or above 12 may be obtained by combining 
prisms. lor example, if 14 diopters is desired, the 12 and 2 dioptet 
prisms may be combined) ; a Maddox multiple red rod 

Test for diplopia—Procedure the applicant is seated twenty feet dis 
tant and facing the candle or spot light. The trial frame will be adjusted 


and a plane red glass placed in front of the right eye he 


candle will then be lighted Phe applicant looking stt 
a 


eyes open) will be asked whether he sees one t 


relation of the red light to the white on 

that in order see the light he must | 

glass and trial frame (he must not by 

the top of the red glass) The same question 

is then raised so that he looks through the bottom 


the left so that he looks through the right; then u 


and to the left; up and to the right; down and 


ooks successively through the dia; 


If at anv time he sees two 


Fig. 5. A new instrument for testing 
(After Herbolsheimer.) 


in front of the right eye, if the red light is to the right | white one, 
the diplopia is homonymous; if to the left, it 1s crossed As a check ot 
the veracity of the candidate, a 44 prism should be placed occasionally 
base up or base down in front of the red glass. This will 
diplopia. Great care should be taken in selecting the red glass to 
it is optically plane or diplopia may be produced 

A new instrument for testing for diplopia has been devised by 
Herbolsheimer.*’ (See Fig. 5.) 

Hyperphoria.—For transport and limited commercial pilots. Procedure 

The applicant is seated twenty feet distant from the spot light or 
candle, the trial frame is adjusted and a Maddox rod (which should have 
been tested) placed in front of the right eve. The left eye 1s covered and 
the applicant instructed to adjust the rod until the line of light is hori 
zontal. The left eye is then uncovered and he is asked to locate the line 
in reference to the light. If the line passes through the light, the findings 
will be recorded as zero. If the line is below the light, he has right hy- 
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quired but more than four diopters may be accepted, provided prism con- 
vergence is increased in proportion 

Disqualifying Defects in Muscle Balance and Their Treatment. 
—Campbell' 
strain and momentary diplopia in the lateral and, at times, in the 


30 


believes that heterophoria is a common cause of eye 


primary positions. Uncertainty of binocular vision, inaccuracy in 


judging distance, lessened endurance, a feeling of tenseness and 
discomfort about the eyes have all been attributed to imbalance 
of the ocular muscles. Ocular muscle imbalance occurring among 
applicants for flying training has been studied by Thorne.’ In 
his review of the examinations of 500 men, only those cases ex 
hibiting two or more diopters of esophoria, one or more of exo 
phoria and one-half or more of hyperphoria are considered. 


Total number of aviators examined by Thorne 
Horizontal imbalance: 
Esophoria 
Exophoria 


Total. ... 
Vertical imbalance: 
Right hyperphoria 
Left hyperphoria 


Total See eee eae oe 5.6 

Of these 500 applicants examined, 348, or 69.7 per cent, were 
relieved from flying training because of inability to make proper 
progress. 

Of the 244 exhibiting a horizontal imbalance, 127, or 72.5 per 
cent, were eliminated. Of the esophorias alone 103, or 67.7 per 
cent; and of the exophorias alone, 74, or 80.4 per cent failed. 
He concludes: “Whether or not the ocular muscle imbalance 
played a part in the elimination of these students is open to dis 
cussion.” 

In studying the effect of low-oxygen tension produced arti 
ficially, 50 per cent of the men who could not pass the aviation 
examination of the army showed a decrease in the field of fixation, 
which was most marked above, whereas only 7.37 per cent of those 
who could pass the examination showed a limitation in the field 
of binocular fixation. The entire question of disqualifying eye 
muscle imbalances in aviators has been studied by Loy.** 

The association between prism divergence, the esophorias and 


exophorias, is easily visualized by Loy’s diagram. (See Fig. 6.) 
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AVIATIOU LEDICINE 


DISQUALIFYING EXOPHORIA DISQUALIFYING ESOPUORIA 





( 
Prism ’ th: 
ophoria greater than t meters, associated with (1) angle 
lip] the lateral positions on 


09 centimeters. 
at 6 meters, associated with (1) 
ms on the tangent curtain, or (2) 
below or above that given for normal for 
(3) hyperopia near the disqualifying limit, 
less than 4 D. 
10 D at 6 meters 
han 0.75 D is disqualifying for applicants 
illowed for qualified aviators 
ria at 33 centimeters is 4 D: normal exo 
mal esophoria at 6 meters is 0, but un 
onditions, is not disqualifying below 10 D. 


The Treatment of Disqualifying Defects ——Experience in this 
country and in France’® made us believe that orthoptic training 
is of value in heterophoria, and that the results are sometimes 
permanent has also been pointed out.® 

During the war, by the methods used by Clements,** SO per cent 
of successes were recorded as a result of eye training, and since 


the war, by treating only suitable cases this percentage has been 


increased. In this country Cooper*® points out that the Depart- 
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ment of Commerce refers all men with ocular muscle imbalance, 
and even those with moderately poor vision, to competent ophthal 
mologists for treatment. Many of these men exhibit normal eye 
muscle balance several weeks or months after the proper treat 
ment of these defects. 

That muscle balance may be taken too seriously in certain cases 
is possibly illustrated by the following case report: 

H. S. S., Jr., aged 26 years, wanted to enlist in the Army Ai 
Service and was told that his depth perception was deficient. “Thi 
report from the Army official was as follows: 

“December 16, 1929. Vision, right eve 20 30+8, left eve 
20 30 1.7, Depth perception 101 millimeters (average reading ) 
At 6 meters: exophoria, 3“; left hyperphoria, 1.5*; at 25 centi 
meters ; exophoria 244.” 

Our findings on January 2, 1930, showed that his depth percep 
tion was 43 millimeters, as measured by the Howard-Dolman 
apparatus. Vision, right eve was 2020+, left eye 20 15—, exo 
phoria, 112“; at 6 meters: left hyperphoria, O* ; at 25 centimeters 
exophoria, 8“; prism divergence, 54. Under a cycloplegic he 
accepted no lens in either eye. He was advised to work with a 
stereoscope and Wells charts,as well as to exercise with prisms 

April 15, 1930. Vision, right eye 20 30, left eye 20 30+. 
Depth perception, 17.8 millimeters; exophoria, 1“; at 6 meters 
left hyperphoria, 75“; at 25 centimeters: exophoria, 3°; prism 
divergence, 22°. 

August 31, 1931, he returned for re-examination Vision 1 


his right eve was 20/20+ and in left eve 20/15—. His near 
> » 


points of accommodation were as follows: He read the 300 milli 


meter print at 120 millimeters in each eye. His depth perceptior 
was 24 millimeters. With the Maddox rod he had exophoria, | 
25 centimeters, exophoria, 10*. Testing by screen and parallax 
he had orthophoria at six meters and exophoria of 15° 
centimeters. There was possibly a left hyperphoria of 
meters. He is now considered by us to be a good flying risk, as 
far as his eyes are concerned, but the Army requirements demand 
an exophoria at the near point not over 10* and at his last Army 
examination he had 124. 

Prism Vergence and the Near Point of Convergence.—lt seems 
unfortunate that the Department of Commerce does not require 
study of the near point of convergence, the importance and utility 


of which is still maintained by Lawrence and a test which ts still 





OPHTHALMOLOGIC STANDARDS FOR AVIATION 329 


if has 


ised by the British It would seem wise, as one of us 
pointe d out, to consider a near port of convergence of over 8O 


millimeters as a cause of disqualification, at least until the near 


point can be brought within the normal 


limit or the cause of the insufficiency of 
convergence detected. The highest average 
figure’ that we found in the study of 224 
aviators was 66 millimeters, and this cor- 
responded with an age average of 31 
vears 

The study of prism convergence and 
divergence at six meters and twenty-five 
centimeters is certainly of value, and this 
examination is facilitated by using prisms 
ina rod. A prism rod* has been constructed 
in which the usual size of the prism has 
heen reduced, making a short rod easily 
handled, even though the strongest prism 
is 454. (See Fig. 7.) Work has been done 
by Buchanan*" in the comparison of two 
methods of applying prism tests to the eves. 

The liffect of Altitude on the Near Point 
f Convergence.—lf the near point of con- 
vergence falls off markedly during flying, 


the aviator’s ability to make landings prop- 





erly will be impaired, and, therefore, the 
near point of convergence has been taken 
during the rebreathing test and low-press- 


ure chamber experiments. 





(ine hundred and forty-seven men with 
normal eyes were examined on the re- 
breathing apparatus according to the re- 
quirements of the Air Service of the United 
States in 1918. 

Decrease in converging power, 50.3 per 
cent. 

Increase in converging power, 17.6 per cent. 
Fluctuation in converging power, 11.5 per cent. 
No change in converging power, 20.6 per cent. 


d may be purchased from A. Haustetter, 2 East 45th Street, 
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Of eleven subnormal men examined, six were disqualified for 
visual acuity and five for muscular imbalance; 45.7 per cent 


showed decrease in power of convergence. Increased converging 


power, fluctuating changes and no change in the near point of 


convergence were each noted in 18.1 per cent. Of sixteen normal 
men examined in the low-pressure chamber, 50 per cent remained 
unchanged, In the subnormal group the recession of the near 
point of convergence was very marked, sometimes resulting in 
diplopia. 

The results indicate that the rebreathing apparatus and low 
pressure chamber give almost identical findings, and in each case 
the determining factor seems to be the lowering of oxygen tension 
as the administration of oxygen soon causes the convergence near 
point to return to normal, irrespective of the barometric pressure. 

Fatigue of convergence has been studied with Howe's ophthal 
mic ergograph. The findings on the rebreathing apparatus and 
in the low-pressure chamber showed a more rapid onset of 
fatigue than occurred with the controls. At 15,000 feet and at 
20,000 feet the fatigue was marked. Here also the administration 
of oxygen caused a rapid return of converging power. 

We have also shown that the fatigue which is developed in 
normal subjects under the condition of altitude artificially pro 
duced occurs earlier in men who are subnormal, according to the 
ocular standards set by the United States Army. 

The Effect of Altitude on Muscle Balance and Muscle Strength. 
—To determine the effect of lack of oxygen upon the ocular 
muscles thirty-five men, acceptable for the Air Service, have 
been examined on the rebreathing apparatus and the findings 
checked by repeating the test in the low-pressure chamber. Prism 
vergence was taken at sea level, 5,000, 10,000, 15,000 and 20,000 
feet, and at this point oxygen was given in the low-pressure 
chamber for five minutes, and on the rebreathing apparatus the 
mouthpiece was taken out, allowing the subject to breathe nor- 
mally. 

[In all the subnormal subjects examined, particularly those with 
convergence insufficiency alone or combined with divergence 
excess, there was a marked loss in the power of prism converg 
ence, and diplopia often occurred between 10,000 and 15,000 feet. 
Men with more than one degree of hyperphoria, particularly when 
combined with exophoria, showed a rapid reduction in muscle 


strength, often resulting in diplopia. 
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Discussion of the Present Standards Set by the Department of 
Commerce.—The Department of Commerce has been wise in not 
insisting too strongly on perfect muscle balance, relying more 
on performance tests. Some of the difficulties inherent in the use 


° and 


of the Maddox rod have been pointed out by Dolman,” 
the combination of the Maddox rod screen test,*7 suggested by 
Dolman, removed some of the objections to the use of the Maddox 


Tr di. 


In the international standards suggested by Onfray,** the use 
of the Remy diploscope is advised and normal muscle balance is 
required, lor examiners who have had experience, the screen 
and parallax test is sufficient without the use of the Maddox rod; 


but this should be used both at six meters and twenty-five centi- 


meters and not only at the near point, as suggested by the British 
I 


\ir Ministry.** The present tests required by the Department of 
Commerce will not always exclude men with divergence excess, 
and it is possible that the screen and parallax test, used at six 
meters and twenty-five centimeters, should be added for all 
classes of pilots. It is unnecessary to measure all cases with 
prisms, and, if marked tendency to esophoria and exophoria is 
noted, the actual deviation should be recorded and these results 
compared with ability to judge distance and all other ocular con- 


ditions in determining the candidate’s fitness to fly. 


Defects in the present regulations are rec ronized by Cooper,*” 
who states that in using the red-glass test for diplopia one should 
determine the veracity of the applicant’s statement, when the 
slightest doubt arises, by testing for hyperphoria, determining 
prism convergence and divergence, and comparing these values 
with the normal. He also recommends the use of the cover 
test and careful examination for deviation. He suggests placing 
a red glass with a 0.5“ prism, base up or down, before the eye. 
He states that this should produce vertical diplopia and that the 
answers given by the applicants can be verified by the known 
position of the prism. Some men may be able to fuse with a 
0.5“ prism even though a red glass is used, especially if they have 


used prism exercises. 
4, INSPECTION OF THE EYES. 


Whenever it is possible the eyes are inspected by bright day- 
light. The following conditions must not be overlooked : 
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Eyelids: Ptosis, blepharitis, trichiasis, entropion, ectropion 
and chalazion. Lagophthalmos from slight facial paralysis or 
injury should also be looked for. 

Muscles: Considered under Muscle balance. 

Lacrimal apparatus: Imperfect drainage due to stenosis or im 
proper contact of the puncta with the bulbar conjunctiva. IE-xces 
sive lacrimation and chronic dacryocystitis should also be noted. 

Conjunctiva: Trachoma and old scars. Chronic conjunctivitis 
should be cured before the applicant is accepted 

Cornea: Opacities, pannus and pterygium 

Pupils: The examination should be conducted in a darkened 
room, Unequal size, irregular shape, and failure to react to light 
and accommodation should be carefully noted 

The importance of studying the iris reactions is emphasized by 
Cantonnet.*! Because of the danger of admitting a man with tabes 
or general paralysis, he believes that posterior synechize should 


s 


he looked for, as these are often caused by syphilitic iritis. 
ing to the Department of Commerce®’ any ] 


Act rd 
hicl rfere with the 


strabismus 


\ candidate possessing any of the defects mentioned above 


should be disqualified if the condition cannot be remedied, Tire! 


] 


these defects often prove to be a serious detriment while flying 


\CCOM MODATION. 
Vormal Accommodation.—The importance of 
accommodation and the weakening effect of altitude on accommo- 
dation was one of the earliest ocular symptoms complained of 
by balloonists. 

Normal accommodation is of value, as tested by the usual meth- 
od, by fatigue tests and as it is affected by altitude because of the 
constant and rapid changes in accommodation necessitated in fly 
ing. Rapid adjustment is required when the aviator looks from 
his instruments and maps after observing other airplanes and 
other distant objects. Failure of the pilot to accommodate readily 

ay make it impossible for him to read his instruments, or the 
sensations produced in attempting to read them may cause him 
to neglect their study. 

Standards for Accommodation Set by the United States Departn 
} 


mmer accommodation is required for 


and correction 


ro ice d the 
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dation.—The tachistoscope devised by leer 
been used by Goodall’ to study accommodation. He 
that accommodation is of importance 
focus required in landing a plane and in 
ct of Altitude on Accommodation.—We found 
especially that produced by the habit of late hours, 
the most important factor in causing early failure in 


1 


mnodation in men who normally showed no accommodative 


cakness when altitude was produced arti 


tific investigation of thi roblem in 1918. 
nt of the normal group (qualified for 
in the power of accom 
testing. In the subnormal group 
\ir Service) 64 per cent responded 


~ 


point in the rebreathing test, and the 
nen examined in t OW-pt ure chamber exhibited failure 
iccommodation 
lerom these studies it 1s beheved that aviators who have less 
than 2 diopters of hyperopia and less than 0.5 diopter of hyperopic 
astigmatism will not show marked changes in accommodation be 
fore their efficiency is seriously impaired by circulatory or psycho 
logical disturbances due to lack of oxygen. 

Fatigue of accommodation as affected by low oxygen tension 
vas also studied with Howe’s ophthalmic ergograph and the first 
three modifications of his instrument. Three-minute tests with 
three-minute intervals were made without the low oxygen tension 
effect: then three-minute runs with the same time intervals were 
made in the low-pressure chamber and with the rebreathing 
apparatus, The findings with the rebreathing apparatus and with 
the low-pressure chamber showed, at 15,000 feet, a more rapid 
onset of fatigue than was evidenced by controls, and at 20,000 
feet fatigue was evident by recession of the near point. 

Discussion of the Present Standards Set by the Department of 
Commerce.—Onfray™ does not consider the matter of accommo 
dation an essential factor as an international standard, except as 
it pertains to other tests. 

The United States Navy requires normal accommodation, ac- 


cording to a special age table, and in the United States Army the 
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applicant must read Jaeger No. 1 type to qualify for class I and 
Jaeger 1.5 type for classes II and III. This test may be made 
with correction in goggles, provided the man is a rated pilot or 
observer. 

Test objects vary greatly in results obtained and we" have 
studied the comparative value of each. 

The Duane disk is the best test object for general use. It is 
found, however, that during the rebreathing test it is difficult 
for the subject to recognize quickly the faint black line on the 


disk, and the later readings are not satisfactory. 


ay a wean 

* AMD THE MANGE OF CLCAMEST VIRION OF PUNK TUN OF Tarue 
PO: SHOULD BE NOTED THE TWO LATTER ESTMATIONS SHOULD 
SE MADE FITH BOTH EVES UNCOVERED THE MECOMO OF 4c 
COMMODATION AND NEAR VIBUAL ACUITY I 4 PRESB ORC 
PATIENT COULO OE BRITTEN & The MANNER 


R.E.+1.00SPH6/6AD00.U. PP 280/400 
L.E.+1.00 SPH 6/6 +150 SPHPP 280/400 
V-. 275-300-400 
" 400 


Fig. 8. A new accommodation chart. 


The near point of accommodation should be taken with each eye 
separately, using 400 millimeter type and an illiterate “I.” in test 
ing the near point. An accurate accommodation chart (see Fig. 
8) has been drawn and photographically reduced. This chart in 
cludes capital letters only. 

The results of our*’ tests for fatigue of accommodation do 


not justify accepting the Duane standards for accommodation as 


a final criterion of ability to accommodate without rapid fatigue. 
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The Duane*!' standard for all ages should, however, be required 
for all aviators by testing the ability to read 400 millimeter print, 
while wearing their correction, if correction is permitted by the 
Department of Commerce. 

If, after testing by the Duane standard, disqualifying defects 
are found, in each case the cause should be ascertained and the 
accommodation rectified until by the same standard it becomes 
normal. No man should be allowed a pilot’s license until this is 
done, as failure of accommodation may endanger lives of others 
he elimination of the cause of the defect and special exercises 


to improve accommodation will be found of benefit in many cases 


O. VISUAL FIELDS 
Phe widest possible range of peripheral vision is necessary for 
safety in aviation. The aviator®®? must be able to detect objects 
within his peripheral vision while looking straight ahead. | or- 
tunately, the periphery of the retina is very sensitive to moving 


objects. The construction of goggles and the airplane should 


restrict the field as little as possil le 


Sil lids Set 


but perimetric 


perimetry 


1 


1 


and 
‘oneentric with the 
a 5 mm. test object extends on the 
upward, 55°; inward, 60° ; downward, 
of the form field, and other 
otomata, etc.) are disquali 
rivate and student pilots will not be 

disqualified 1f th ont or scotomata are not marked 

he same standards obtain in the Army and Navy. The inter- 
national standards proposed by Onfray‘? call for normal visual 
fields, and the United States Army and Navy require normal vis 
ual fields as tested by a perimeter. 

Vethods of Testing—Except in instances mentioned above, the United 
States Department of Commerce®’ requires the use of a perimeter in 
testing visual field \ stereocampimeter may be used instead of the per- 
imeter only if i cords the complete visual field. Each eve is tested 
separately he examinee’s head is supported on a chin rest, one eye 
covered, and the other fixed upon the white spot located in the center of 


the are of the perimeter. The test object first used is a 5 mm. white circle, 
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carried along the inner surface of the perimetet 
ward. The points where the test object 1s first seen, 
cipal meridians, are marked upon diagrams of the n 
The white test object gives the form of the visual field 
red and blue—are then used in the same manner, thx 
the color correctly as soon as visible to him. Yellow 
to keep the examinee alert and is called a confusior 
of vision with this color is not recorded 
pencil corresponding to the respective col 
color is first seen 
The test object should be exactly 5 mm. in diamete 
be distinct and the colors standard. Certain defects inl 


the test objects in general use have been pointed out 


spherical test objects have been recommended.* (Sex 


The eve which ts being examined must not 
fixation from the white test object at the cent 
jects should be well illuminated. The light 
axis as much as possible. A small field is 
mination is poor. A 200-watt daylight lamp gives a g 
nation, and is preferable to davlight unless strong 
which is rarely the case must be borne in mit 
be seen before color 1s recognized kor example, 
or yellow at the periphery of the field and will n 
until it reaches the red field 

Hertzog"® believes that if pathology is suspected or exists, the 
campimeter (Bjerrum screen) should be used in examining thi 
fields. Defects were found in the visual fields of forty tlying 
officers who were examined by Doesschate.“® The scotomata 
mainly of the ring type; in only one was the ring com 
found the ring 25° from the fixation point in some ot 
Ile considers the scotomata due to the more highly re 
of light and similar to eclipse blindness. 

The Effect of Altitude on Visual Fields.—Vhe fields tor tor 
and color’? have been taken in the low-pressure chamber at 
5,000, 10,000 and 20,000 feet. Oxygen is administered when con 
traction is noted at 20,000 feet. To make sure that the changes 
are not due to fatigue, controls were made at sea level corr 
sponding in time of day and time of interval to those taken in th 
low-pressure chamber. At 5,000 and 10,000 feet there is usually 
a slight enlargement of the fields for form and color; at 15,000, a 
slight contraction. At 20,000 feet the form fields of cighteen men 


showed a contraction of 14 per cent of their original size below, 


*Test objects may be obtained from the American Optical Co., New 


York. 
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ae per cent in the temporal field, 4 per cent above, and 8 per cent 
in the nasal field. 

live minutes after returning to sea level, fields are normal in 
size. A return of the field to normal can be caused by administer 
ing oxygen, for four or five minutes, even at 20,000 feet. 

Perception of Motion and Direction of Motion by the Retina. 

It is important that the aviator note the approach of an enemy 
plane before the enemy sees him; therefore, keen sense of percep 
tion of motion by the retina is a valuable asset to the fler. It was 
our endeavor to provide some method of taking and recording 
these fields in the hope that something of practical value might 
be found. We found that the field of motion is approximately 3 
degrees larger than the field of direction of motion, which, in turn, 
is about 1.5 degrees larger than that of form. 

Discussion.—It is important that the field of every aviator be 
examined with a perimeter. In examining for form it would be 
sufficient to use a 3/330 mm. white test object, and for color a 
5/330 mm. red test object, maintaining 7.5 foot candles of illu 
mination. For industrial, private and student pilots a four-point 
field would suffice, but for transport and limited commercial pilots 


an eight-point field should be required. 
7. CENTRAL COLOR VISION. 


The Value of Normal Color Vision—Normal color vision" 


is considered important for the pilot by the majority of nations, 


and certainly it plays an important role in judging the color of 


fields and swamps in the process of landing. Good color vision 
is essential in distinguishing lights on airdomes and airplanes 
and in recognizing an enemy plane in time of war. Beyne** points 
out that it is necessary for a pilot when making a forced landing 
to have normal color vision in order to be able to differentiate, 
from a sufficient distance, the differences in the terrain. 

Standards Set by the United States Department of Commerce Phe 
Ishihara or Stilling test for color vision is used by the Department of 
Commerce. If the candidate fails on whichever one is used, Jennings’ ot 
Holmgren’s tests are given. The applicant will be rejected unless he is 
able to pass one of these tests. We believe that in cases of doubt th 
Edridge-Green lantern should be used. 

Methods of Testing Color Vision in Other Countries——The 
Edridge-Green lantern, Stilling’s plates and Holmgren’s wools 
are the tests most generally used in other countries. Onfray‘? 
suggests as an international standard that the examiner should 





OPHTHALMOLOGIC STANDARDS FOR AVIATION 339 


first test with the Ishihara and then with the Stilling plates. He 
believes that Holmgren’s wools are not sufficient. In cases of 
doubt he advises Nagel’s anomaloscope. 

Normal vision is required by the British Air Ministry,** and 
Cantonnet®' stresses the importance of having normal red and 
green color vision for landing. 

The t of Altitude on Color Vision.—No change in color 
Vision was noted in oxygen depletion experiments when using 
Stilling’s plates. 

Discussion.—Many air pilots, who were known to be color 
blind, made successful records during the war. Experienced fliers 
may be able to compensate for the defect, and some countries do 
not require normal color vision for commercial pilots. In spite of 
this, however, it seems advisable to us to exclude men from 


aviation who have defective color perception. 
&. LIGHT SENSE. 


Normal light perception is apparently not considered important 
for aviators in the United States, as it is not required by the 
aeronautics branch of the Department of Commerce, the Army 
or the Navy. There is no doubt, however, that night flying and 
flying at dusk necessitates normal light perception. It is impor 
tant that the commercial airplane pilot be able to adapt his sight 
rapidly. He must read his instruments, which are well illuminated 
on the instrument boards, and then immediately observe objects 
which are not well illuminated. It is necessary for him to have 
normal visual acuity in reduced illumination in order to perceive 
objects in the dark. 

Apparatus and Methods of /-xamination.—Cantonnet* points 
out that it is not the light perception but night vision (visual acuity 
as it functions in reduced illumination) which should be tested. 
He believes adaptation in a dark room for eight minutes is suf- 


ficient allowance of time before applicants read letters, or prefera- 


bly, the Landolt broken ring, at five meters. The tests are made 


through smoked lenses which have been determined experiment- 
ally to permit sufficient vision for a subject who adapts normally. 


In addition to the original Forster photometer and the Nagel 


and Birch-Hirschfeld apparatus, practical instruments have been 
devised in this country by Cobb,*® *® Derby"* and Ferree, and in 


England by Spearman.** 
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International Standards.—Onfray™ proposed to the Thirteenth 
International Congress in Amsterdam, in 1929, that light percep 
tion be tested by means of the Birch-Hirschfeld or Nagel appa 
ratus, after five, ten and fifteen minutes of adaptation and that 
a curve of the rapidity of adaptation be attached to the applica 
tion blank of each pilot. Furthermore, he believed it important 
that visual acuity at night should be equal, at least, to 5/100 for 
an illumination of 0.0015 lux after twenty minutes of adaptation. 

The Effect of Altitude on Light Perception.—The ettect of low 
cred oxygen tension on light perception has been studied'' and 
also the threshold sensitivity for contrast with white and colored 
lights. Under the rebreathing test the threshold for light has 
shown an improvement in 25.9 per cent of the men examined 
44.5 per cent showed no change and 29.6 per cent showed dimin 
ished sensitivity. 

In studying the threshold for colors, 71.4 per cent showed 
lowered threshold for red and green lights and 28.6 per cent 
showed no change. 

Discussion.—The United States Aviation Service should add a 
test of adaptation to light and visual acuity in reduced illumination 
for all fliers, because one never knows when it may be necessary 


to fly at dusk or in darkness caused by a storm 
9. OPHTHALMOSCOPIC EXAMINATION 


The ophthalmoscopic examination is important in determining 
the existence of any intraocular disease, and especially in the 
elimination of applicants who might tend to have reduced visual 
acuity at night, particularly those with early peripheral changes 
of retinitis pigmentosa. 


Commercial Standards in 


blood vessels, and retina of e 


anomalies are disqualifying 
be used. 

The Importance of Using a Mydriatic.—\lor several years 
we have stressed the importance of using a mydriatic when mak 
ing a thorough examination of the fundus and determining the 
total refractive error in cases of aviators among whom we ar 
to make a selection and to whom we are desirous of giving advice 
regarding the proper care of the eyes. 

Discussion.—It is our belief that homatropin should be used 


and the fundus examined by the direct and indirect methods. 
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Retinoscopic findings at one meter should be recorded at the same 
time. 


10. PSYCILOLOGICAL ASPECT 


Che personality of each candidate who applies for a license from 


the United States Department of Commerce” is carefully studied 


psychology of the aviator will have an impor 


visual judgment and = should always In 


11. VISUAL REACTION TIME AND SPEED OF ADJUSTMENT. 


is made of this important function by the Department of 

United States Army or Navy, although rapid 

ime is most important for the military and public aviator. 

The more experience one has in examining the 

Wiators the more convinced one becomes that the ability 

is Of prime importance, especially for the military 

bv the end of the war we were cde vising tests all of 

considered tit factor. Rapidity of reaction must be 

ent and accurate coordination. The 

and accuracy in reaction time is stressed 

Cantonnet®! and Deyn The French 

authorities give 1 visual reaction time as 19/100 seconds. At 

Issoudun, France, in 1919, using the d’Arsonval chronoscope, 

the reaction time for monitors was 17,100, testers 18 100, stu 

dents 19 100, French fliers 21,100 and thers from the American 
ft t 20 100 

\s an international standard, Ontray** proposed that the 

opening in the Landolt ring, 110 visual acuity, should be located 

in one second: the color of light determined in 0.25 second. It 

would be advisable for the Department of Commerce to add these 


tests to the present requirements, 


ltl. The Errect « E, bk LYING STRESS AND HIGH SPEED 


NCTIONS, 


The effects of altitude have been taken up under the various 
subjects, Visual Acuity, Accommodation, ete., and it is only neces 
sary now to consider certain of the broader aspects of the effects 
of flying on the human organism. 

\nderson® believes that greater attention should be given to the 
effect of the physical strain the aviator is forced to impose upon 
his body when flying—especially when attaining high altitudes. 


Chis writer points out that the increased speed of the machine, 
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the heightened ceiling, the rapidity which which the plane ascends, 
are all factors which have brought aerial warfare to a situation 
where the aviator is compelled to live and function in an atmos 
phere of diminished oxygen—the most vital constituent for life. 
Severe physical strain is added to the nervous tension. 

We believe" that the causes of “‘staleness,” other than the lack 
of oxygen, may be grouped under the term “fying stress” and 
that the low altitude work practiced universally in the last few 
months of the war was particularly trying. It consisted in “shoot 
ing up” trenches, marching columns and even soldiers in rest 
billets. This work was usually done at an altitude of 500 feet 
under conditions where an accident or a collision meant almost 
certain death to the aviator, as there was seldom sufficient altitude 
in which to right the plane. Low altitude trips in the absence of 
hostile aircraft are not so fatiguing, as the only strain ts that of 


nerve tension due to watchful waiting. 
IV. SUMMARY AND CONCLUSIONS. 


1. Aviation ophthalmology is one of the most important 
branches of aviation medicine and requires special study, because 
the eyes and body are subjected to unusual conditions in flying. 

2. Ocular assets of importance to the aviator are: normal and 
equal visual acuity, normal visual fields, keen perception of mo 
tion; rapid, simple and discriminative visual reaction time; nor 
mal near-point and rapid adjustment of accommodation ; normal 
converging and diverging power, and rapid adaptation and good 
visual acuity in reduced illumination; normal color perception ; 
normal resistance to fatigue and flying stress and exceptional 
ability to withstand the effects of altitude and lack of oxygen. 
The most important asset, however, is the visual training gained 
by experience. 

3. Original examinations and re-examinations should be made 
with the thought in mind that carelessness, neglect or lack of 
knowledge may result in a fatal accident. Therefore, interest in 
the applicant must not be permitted to influence the examiner. 

4. Certain eyes, especially those with muscle imbalance, con- 


vergence insufficiency, divergence excess, accommodative insuf- 


ficiency and hyperopia, rapidly become inefficient under the effect 


of altitude. 
5. It was found unnecessary to examine the eyes of aviators 


during the altitude tests because, after examining the eyes of 600 
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aviators, provided they were ocularly acceptable for the Air Serv- 
ice Of the American Army in 1918, a mental or physical failure 
always developed before the eyes became inefficient from any 
cause 

6. \We agree in principle that all eye examinations should be 
made by ophthalmologists, but in practice this is impossible. It 
has proved practical to have these examinations made by men 


who have had the training in aviation ophthalmology offered by 


the United States Army and Navy. 


7. because of the weakening effect of oxygen depletion and 
lying stress on visual acuity of men with ametropia, especially 
hyperopia, and the difficulties in landing experienced by men with 
low visual acuity, if their goggles become suddenly displaced or 
soiled, the present high standards for visual acuity set by the 
Department of Commerce should be maintained. However, the 
practice of considering the visual acuity of each applicant in the 
light of his experience and all other psychological, physical and 
ocular findings should be encouraged. 

8. In judging distance, the aviator uses the motion parallax 
much more than the binocular parallax, but stereopsis is of 
great value in landing and in formation, stunt and combat flying, 
especially to the man untrained in using one eye alone. The 
Department of Commerce should maintain the present require 
ment of thirty millimeters, but judgment should be used in ex- 
cluding men until the cause for poor stereoscopic ability has been 
determined and eliminated or stereopsis improved by orthoptic 
traming. The present requirement may be unnecessarily strict 
for private pilots, especially in the light of the international stand- 
ard proposed by Onfray,*? but a waiver should not be granted 
before every effort has been made to improve the aviator’s stereo- 
scopic ability. 

9. The Department of Commerce is wise in not insisting too 
strongly on normal muscle balance but in placing greater reliance 
on functional tests of binocular vision. There is no doubt, how- 
ever, that men with heterophoria, especially exophoria and hyper- 
phoria, do not, as a rule, withstand oxygen depletion and flying 
stress as well as men with orthophoria. Aviators with low de- 
grees of heterophoria, if they have a sufficient reserve power of 
fusion, will seldom be troubled in flying. 

10. In testing accommodation it would be advisable for the 
Department of Commerce to use capital letters which subtend 
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known visual angles. All classes of pilots should be able to read 
400 millimeter print, with their distance correction if necessary, 
within a near point correction for their age, according to the 
standard set by Duane,®*' in 1912. If a disqualifying defect is 
found, the cause should be determined and eliminated and the 
near point brought within normal limits. [f accommodation can 
not be improved to normal the accommodative insufficiency should 
be studied in the light of all other findings in granting a waiver 

11. A normal field of vision is important for all aviators and 
this should be tested by the use of a perimeter. If scotomata o1 
contractions are found in the visual fields, the exact cause should 
be determined before a waiver is granted. 

12. Aviators should have normal color vision as long as colors 
are used for beacons, navigating lights and military markings by 
day or night. It might be advisable for the Department of Com 
merce to require the use of the Edridge-Green lantern when men 
fail to pass the tests with the Stilling or Ishihara plates. 

13. Normal light adaptation and normal visual acuity in re 
duced illumination are important for aviators, and it would be 
advisable for the Department of Commerce to require the tests 
for light perception proposed as an international standard by 
Onfray.* 

14. A cycloplegic should be used for all ophthalmoscopic CX 
aminations. The retinoscopic findings, as well as pathologie con 
ditions of the fundus, should be noted. 

15. Psychology is an important factor in visual judgment, and 
the individual psychology of the applicant should be considered 
in every ophthalmological examination. 

16. The Department of Commerce makes no study of visual 
reaction time, although rapid reaction time for visual discrimina 
tion is important for the aviator. As an international standard, 
Onfray*? proposed that the opening in the Landolt ring (1 10 
visual acuity) should be located in one second; the color of a 
light determined in 0.25 second. It might be advisable for the 


Department of Commerce to add these or similar tests to the 


resent requirements. Although Reeves’ test for the reaction time 
| | g 


of visual discrimination is probably the best, it would be impracti 
cal to use it except in certain large examining centers.’® 

17. The advisability of maintaining high ocular standards for 
aviators has been proved, even though these standards cause 
the rejection of 50 per cent of the men disqualified by the Air 
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Service of the Army and Navy of the United States and 70 pet 
cent of the 7 per cent disqualified by the United States Depart 


ment of Commerce 
ill aviators should be examined every month, 


18. The eves of 
set by the 


but since this is not possible, the present standard 


Department of Commerce is practical. No public pilot should be 


permitted to resume flying after an accident until he has been 


xamined. All private pilots should also be re-examined as 

possible after an accident 

he adoption of international visual and physical standards 

ators will do much to promot satety and to advance the 
aviation 

h on the effect of altitude on ular function 
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visual function is of paramount importance to the 


must also possess good breathing space, good hearing 


le fiver, 


an excellent sense of balance, 
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\ full supply of air is neces 


the thinned air of high altitudes his 


oxygenation is impaired, with danger to the accuracy of his 


responses in control of his ship. It 


there is 
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difficulties, 


continental routes across the Rocky 


is true that 


Mountains and 


at such heights 
a long distance in which control of the plane may be 
but even a temporary loss of control may lead to fatal 


Phis is especially true in flying high over the trans- 


the Andes. 


\lso, distinct effort is needed in expiration during flight, because 


of the high air pressure tlowing past the plane at good speeds, due 


to the 


rapid movement of the plane 


ered fully 


breathing 


in the 


capacity. 


slip stream thrown back by 


the propeller as well as to the 
These matters are, of course, cov- 


general medical examination, in the tests of 


lor these reasons the otolaryngologic examiner is required to 
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eathing. 
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conditions, 
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if not easily remediable, require attention from the 


student flyer and must be done away with before he can be passed 


to the limited commercial and transport grade. 


In general, he 


must have at least four-fifths of the normal breathing space. 


Septal perforation invites attention to the venereal history. 


Active syphilis and tuberculosis are causes for rejection, Any 


apparently syphilitic lesion, from the mucous patch to the old 


cicatrix, should invite serologic investigation ; and chronic ulcera- 
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live processes, suggestive of lupus or other tubercular lesion, 
indicate bacterial inquiry. Such persons, however, rarely present 
themselves for examination. Where old tertiary scars are found, 
positive rejection occurs. The department takes no chances on 
late lesions of the nervous system. 

Occasionally cases of trench mouth, dental caries or sever 
pyorrhea require attention because of the danger of involvement 
of the tonsils or of the maxillary antra, with the possibility of 
bronchial changes. People who fly are likely to smoke a good 
deal off duty, and occasionally a reduction in nicotin will fix up 
a bad chronic bronchitis. 

Hay fever of the pollen type is no bar to aviation; quite the 
reverse is true, for the upper air is relatively clear of irritating 
dusts. Nasal obstruction and asthma due to food and animal 
product allergies may occasionally require investigation. 

Bad tonsils need to come out because exposure in open or bad 
weather flying is likely to stir up attacks 

Obviously also, the presence of foci of infection, such as apical 
abscesses, purulent sinusitis and tonsillar suppuration threatens 
recurrent “colds” as well as generalized febrile attacks with dis 
tant manifestations of trouble. Also, any malignant manifesta 
tion, and such deformities as severe cleft palate and harelip, ar 
cause for rejection of the applicant, Former operative procedures 
on the larynx and trachea—as tracheotomy—will cause rejection 
unless it can be shown that the tracheal caliber is normal. 

One who has traveled much by airplane is likely to wonder 
why good hearing is required. Certainly under present conditions 
an occupational loss of hearing gradually affects many pilots. 
Constant noise is one factor, and frequent changes of altitude 
another, which make for rapid deterioration in susceptible per 
sons. 

The student or industrial pilot is required to hear the whispered 
voice at three feet, and the transport or limited commercial pilot 
at eight feet, in either ear; the numerals 18, 23 and 66 must b 
used. The pilot must be able to hear his radio telephone signals 
and the shouts of his ground crew, copilot or passenger. His 
eustachian tube must be tested for patency, in the higher grades; 
temporary occlusion not only causes deafness but may condition 
severe dizziness during flight, particularly during rapid descent. 

Acute or chronic otitis media or mastoiditis, with or without 
cholesteatoma, or unhealed perforations, are disqualifications ; but 
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a trained pilot who has a mastoid operation may return to duty 
after a waiver of his defect upon recovery. Hearing in the com 
hat services must be normal in both ears. Audiometer tests are 
not used in civilian examinations and are optional in the combat 
Services 

External ear affections, such as cerumen or epithelial plugs, 
and eczemas, particularly that caused by the various molds or 
trichophytons, must be brought to the pilot’s attention so that 
obstruction will not occur. 

The vestibular function no longer holds the commanding posi 
tion in aviation examination which it did during the war. Balance 
is, of course, constantly disturbed during flight, particularly in 
the rapid maneuvers of the combat plane. The air is full of cur- 
rents, not only directional winds, but up and down currents and 
eddies It is therefore necessary for the pilot to acquire the 
“feel of his seat,” much as a good rider sits his horse, and he 
must be trained to interpret sudden movements of his plane, even 
in civilian flying, and to use the same technic which is constantly 
required in combat flight, in order to get out of sudden 
emergencies 

Vision has, as predicted during the war, turned out to be far 
more important than balance. The blindfold or fog-blinded pilot 
is helpless, while experiments have demonstrated that a deafmute 
with dead labyrinths can do pretty well in the air. Except in 


1° 
} 


summer flight in an open cockpit, tactile sense is of little aid in 
getting the sense of position. Deep muscle sense—the feel of the 
hody in the seat, the movement of the plane about the clothing 
are of much importance. 

or practical purposes, in commercial examinations it has been 
found that standing with the eyes closed, on one foot, with the 
other knee bent at a right angle, for three trials of fifteen seconds 
each for each foot, gives a very accurate determination of the 
candidate's steadiness. The turning chair is no longer used. Gait 
in walking must, of course, be normal, unless the result of a 
nondisabling fracture. Combat fliers must still take the turning 
test, with postrotatory nystagmus of normal amplitude and within 
normal limits—this because of the acrobatic character of much 
pursuit and combat training. No attention is paid to the minutiz 
of past pointing and cerebellar orientation in the commercial pilot, 
and the experience of several ycars has justified the abandonment 
of this time-consuming testing. In fact, the expert pilot will not 
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past point normally; he “accommodates” to the unusual motion 
because of habituation. 

Facility in adaptation to rapid position change is obtained in 
military aviation by the use of the Ruggles “orientator’”’—a cock 
pit mounted on universal pivots, and motor controlled so that 
it may be thrown into any desired maneuver by the pilot or his 
teacher. The green pilot shows all the classic signs of labyrinthine 
sensitiveness at first, but speedily overcomes them. The hyper 
sensitive individual, because of added emotional stress under 
so-called “‘air sickness,” is a worse risk than the person with 
diminished labyrinthine sensations. 

The semicircular canals are not alone in maintaining proper 
vestibular balance; we must not forget the static effects of the 
otolith mechanism stressed by Quix, with the pressure upon the 
cristz in the utricle and saccule. The LBarany chair tests only 
the horizontal rotations, while much of the flier’s work, especially 
in combat training or in landing and taking off in fast planes, is 
more or less in the vertical plane, not laterally at all. 

It should not be forgotten that psychic conditions may greatly 
alter vestibular sensitiveness. Worry, fear, excitement over the 
outcome of the examination, the aftermath of a “wild party,” 
sexual excess, may interfere decidedly with the showing made, 
as well as with the pilot’s behavior under training. No pilot 
should be trusted in a plane with his ears buzzing with alcohol, 
and government regulations are very strict in this regard. 

It must not be forgotten that muscular imbalance of the eyes 
may cause vestibular symptoms under flying conditions—an add 
ed reason for care in the eye examination. Other sources of 
labyrinthine irritation must be eliminated: high blood pressure, 
excessive smoking, apical abscesses, chronic sinusitis, gall bladder 
disease, intestinal stasis. Syphilis is a permanent barrier. Locally, 
the chronic suppurations, especially with high perforations and 
cholesteatoma, and crusting in the radical mastoid cavity, catise 
rejection of the applicant. 

The American pilot is less exposed in the modern plane than 
he was a few years ago. He has learned to keep cotton in his 
ears or to put a powder puff in each side of his helmet, Also, he 
has a windshield, and in the larger planes a relief pilot; and with 
improved instruments, stabilizers and the radio telephone his lot 


is less dangerous and far less trying, emotionally and physically. 
In general, he has far better equipment to fly with than has the 
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Kuropean pilot; his engines are quieter, and his plane is more 
modern, New planes in Europe appear mostly under military and 
naval control; the commercial fleets are old, as time goes in 
aviation. 

The requirements of the International Commission for At 
Navigation, which controls most of the air traffic over Europe and 
\sia, are equivalent to those of the Hispanic Air Union. German 
and Austrian pilots, while not under the Commission, adhere to 
similar standards, as they are constantly landing in Holland, 
(zechoslovakia and other countries. Private pilots must hear the 
vhispered voice at one meter, while transport pilots must hear 
the C forks of 64, 256 and 4096 d. vy. at 1 cm. from each ear for 
the normal period of time. Eustachian tubes must be patent and 
the vestibular system free from irregularities or abnormalities, and 
no serious nasal or buccal disease is permitted. 

Lecause of military necessities, European pilots are rather likely 
to be found in the army or navy reserves. In France the rotating 
chair is always used, ten turns in twenty seconds, right and left, 
head 30° forward. In England it is used only as a check up on those 
likely to go into acrobatic flying. According to the most recent 
circular of the Royal Air lorce, “as a result of the examination 
if first grade pilots by the Darany tests, it was found that the 
reactions to rotation might be excessive in some individuals and 
diminished in others, but in neither case did the reactions of the 
vestibular apparatus seem to indicate an airman’s probable flying 
ability 

Phe French examination is very thorough for the beginner, 
uit rather perfunctory for the experienced pilot. Blind walking, 
forward and back, and the Romberg with one heel touching the 
other toe, are added to the routine turning test. One has the feel 
ing, watching the European examinations, that the possibility of 
military service lies back of the careful records which are kept 
at Le Bourget and at the Air Ministry in Whitehall. Similarly 
patriotic care should actuate any American physician who is 


charged with such duties. 


SO6 MepicaLt Arts BLbe. 
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THE PRESENT STATUS OF AVIATION IN THE 
UNITED STATES TODAY. 


Hon. Davin S. INGALLS, 


ASSISTANT SECRETARY OF THE NAVY FOR AERONAUTICS. 


It is a great pleasure for me to be here tonight and have an 
opportunity to talk to you about aviation, my pet hobby and pres- 
ent vocation. And [ am particularly glad because of my firm con 
viction that medicine has a very important part to play in the 


development of aviation. 


\s far back as 1916, say about the end of the second year of 
the World War, the Allies, and undoubtedly the Germans too, 
became aware that accidents were taking a far greater toll among 
their aviators than anything else. Investigation showed _ that 
roughly 90 per cent of the fatalities were caused by the pilot's 
error, 8 per cent by material failure, and only 2 per cent by the 
activity of the enemy. In other words, the loss of personnel was 
occasioned not by the actual fighting but rather by the training 
and incidental flying. Therefore a study of the personnel was 
begun, and physical examinations were introduced by Great Brit- 
ain, Italy and France. Shortly thereafter the United States fol 
lowed suit, and since then physical examinations have been re 
quired. In recent years, in addition to physical examinations, 


psychological examinations have come into being. 


Physical examinations remove a great number of candidates 
from the field of aviation. For instance, of our Annapolis grad- 


uates, wl 


10 have, of course, been subjected to weeding out by 
physical examination on entering and while at the Naval Acad- 
emy, approximately 50 per cent are unable, because of their 
physical defects, to pass the requirements. Examinations are 
held annually, and gradually we have also been establishing flight 
surgeons at every naval air station and with every air group at 
sea. The flight surgeons live in company with the aviators, con- 
tinually check up on them, and assure themselves of their well- 
being. Where the flight surgeons are unable to see the boys daily, 


weekly tests are given to guard against mishaps. 
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The eyes are of great importance in flying, but rather than any 
one particular thing it is the general health of the entire body 
that is important, for the increased altitude and continual change 
in altitude, as well as the nervous strain in general, require that 
the body as a whole be in excellent shape. The increased altitude 
of course, lessens the oxygen and places a burden upon the heart 
and all of the organs of the body. For example, from a layman's 
point of view, it is about as much of a strain upon a human being 
in a general way to fly for a couple of hours at ten thousand feet 
as it is to play 18 holes of golf. 

The study of psychology in this connection has been most en 
lightening, and for several years now we have been learning 
much in this field. In a group of approximately O82 candidates, 
examinations have been made and these men divided into groups 
of good, bad and indifferent. The results of these tests have been 
extraordinarily successful from the point of view of the psycholo 
gist, and it is felt definitely that those who passed the exam 
ination as “oood”’ will assuredly be acceptable aviators. ‘Those 
passing badly will not make successful aviators, while the group 
in between the “indifferent” ones, should be given the actual 
practical flight training to determine their fitness. In other words, 
we believe that we will be able to eliminate a certain percentage 
of the personnel through this process at the very start and we will 
be able to be assured in regard to others. The cost of training 
men makes it very important to be able to eliminate those whose 
training would be in vain. We are now almost sufficiently satisfied 
to begin the practical use of these psychological examinations in 
weeding out our personnel. 

In connection with naval aviation, the department has compiled 
pictures of the activities and maneuvers during the past year. 
These despite all phases of flying with out Fleets, and | hope that 
it will be of interest to you. 

( Movie. ) 

I want to thank you very much for letting me talk to you an 


show you what we are doing in the air in the Navy. 








THE TEACHERS’ SECTION. 


PURPOSE OF TEACHERS SECTION, 


W. P. WHerry, M. D., 


he American .\cademy is the largest special society, both in 
membership and capital, existing in organized medicine in this 
country. It is universally accepted that matters of interest to 


Ophthalmology and Otolaryngology are of interest to the 


is encouraging to observe the rapid expansion of Academy 
activities. Sound judgement, however, directs that care and 
thoughtful analysis must be given to suggestions for further ex- 
pansions, vet there remains the obligation of the Academy to 
its members, and the implied obligation to maintain a common 
sense scientific balance between facts and fancies in matters 
vherein the specialty is concerned. Therefore, final acceptance 
estion is determined only after careful deliberation, and 


only after clear cut objectives have been established. 


Phe Council has been instructed to organize a Teachers’ Sec- 
tion. The proposal is herewith submitted to the membership for 


deliberation. 


| have been requested to outline what might be construed as 


biectives for this proposed Ss ction. 


Phe evaluation of the art of teaching medicine, viewed in retro 
spect, constitutes one of the interesting chapters in the history 
of medicine. From the era of fads and foibles to Hippocrates’ 


Mav 


vical formule, to the diversified scheme of present day medi- 
cine, have been but steps up the ladder of progress. Even as the 
teachers of yesterday labored, each in an environment peculiar 
to the times, we who teach today find ourselves subjected to that 
ever present and ever annoying halo of standardization. That 
standardization construed to its ultimate dimensions is perfectly 


applicable to matters executive is acceptable, but I question the 
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possibility of ever bending that higher type of good, sound 
teaching to the iron rules of any universal standard. 

Attitudes, traditions, localisms, always have and probably will 
continue as factors in appraising any motive or motives actuating 
the theme of teaching in a definite field or region. Underneath 
the obvious or apparently obvious reasons are causal beliefs and 
habits, forces that determine factors in teaching policies as eco 
nomic factors determine finance in industry. Therefore, | believe 
standardization, in the strict sense of forcing methods or rules, 
should not be an aim of this proposed section 

Recently Duke-Elder, quoting Professor Henderson of Yale, 
defined scientific investigation as “To understand—to predict 
to control.” ¢ )f these, the third is the last to be attained, and the 
greatest, for unless one has first gained an understanding of the 
nature of basic phenomena, prediction is inaccurate and control 
impossible. I sometimes feel that in the days of yesterday better 
common sense medicine was taught than in certain places now 
True, the theme was clinical medicine, empirical perhaps, but yet 
clinical medicine. Curiously enough, with the acceptance of the 
Flexner survey, improvement was noted as has been definitely 
observed following the activities of the American Medical Council 
on Medical Education. That medical schools are more nearly 
functioning along unified lines in recent years can undoubtedly 
be accepted as in a large part due to the influence of the American 
Association ot Medical Colleges. These forces have expended 
their energies largely along executive lines and intradepartmental 
relations, having only indirectly affected interdepartmental 
activities. 

Perhaps a Teachers’ Section can find its objective in carrying 
on from where these forces have stopped. 

Dr. Meeker, Dean of the Graduate School, University of Penn- 
sylvania, recently made the significant statement that well organ 
ized surveillance, directed from within a specialty, would be 
gratefully received and would wield sufficient influence to be 
materially felt in any graduate curriculum. 

An analysis of the undergraduate school reveals a wide dis- 
crepancy in the principles taught. It is interesting to chart the 
variable ideals seemingly running through schedules and from 
which to construct a sound, logical, comprehensive outline of the 


general medicine of our specialties would indeed be difficult. 


Assuming, of course, that only the general medicine of ophthal 
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mology and otolaryngology belong in the undergraduate cur- 
riculum, 

Reflecting for the moment upon the changes noted in_ the 
medical curriculum during my own generation, it has been plainly 
obvious that a continuous development process has been taking 
place, evidently subject to forces without the control of any one 
individual or group of individuals, but that have, nevertheless, 
in a directional wav, been intluenced through sound academic 
and logical reasoning in most instances developed independently 
and with but litthe cohesive effort from a national source, Per 
haps a Teachers’ Section would materially assist in stabilizing 


facts and chiminating fancies. 


In visiting the G:raduate Schools, | have had this peculiar re- 
action and have wondered if you (the other fellow or myself) 
were boss, would we hire ourselves. If before answering this 
question, five minutes of honest thought was given to its sig 


at 99 


nificance, it is believed 1 er cent of us (the boss included ) 


| 
would give negative answers, This is but another way of repeat 
ing the age old truism “that no honest man can gaze into a mirror, 


look at himself intensely enough, and not blush.” 





Chere must certainly be a minimum schedule of hours, a mini 
mum curriculum, the observance of which will turn out students 
properly founded in the basic sciences of ophthalmology and oto- 
laryngology. Equipped so he could honestly be certified to the 
public, to the profession, as a safe man in the specialty. 


| have no wish or intention to depreciate the art of teaching 


ophthalmology and otolaryngology, for of all the branches of 
medical science, | feel that none can claim proselytes more de- 
voted or more brilliant than many laboring in these specialties, 
vet viewing the situation as a conglomerate picture, it would seem 
that most of those professing responsibilities have been merely 
skirting around the fringes of their essential problems, studying 
gross clinical phenomena, attempting to control without under- 


standing. 


May I, with some trepidation, state that the purpose of a Teach- 
ers’ Section of this Academy probably would be to understand the 
requisites of our specialty in its adaptation to general medical 
science? To construct a minimum level of knowledge necessary 
to acceptance as qualified applied to the individual, to the under- 


- ‘ " - oradi: " . 
graduate or graduate school. 
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Moreover, new ideals are constantly being forced into the medi 
cal curriculum, and | am sure that a carefully studied expression 
from this body upon matters of interest to us would be seriously 
considered by those in control of teaching universities. Perhaps 
the most recent suggestion is the experiment now being used at 
Tulane University, where a transfer of emphasis from didactic to 
the ultra-clinical medicine has been made, which, if accepted, will 


revolutionize our present day methods. 


May I close this part of my discussion with the rather frank 
statement that the philosophy of teaching can only be acquired 


through contact with others similarly interested. 


Should it be the desire of those assembled to formulate a Teach 
ers’ Section, | am offering the following suggestions, simply as 
an outline for discussion, out of which can be formulated the 
petition to the Council : 


PLAN OF ORGANIZATION 


That the section be divided into four subsections 
\. Graduate Ophthalmology. 
I. Graduate Otolaryngology. 
C. Undergraduate Ophthalmology. 


D. Undergraduate Otolaryngology. 


That an executive committee of five be appointed by the Council 
for a variable number of years, from one to five, and that here 
after one fellow be elected each year to replace the fellow retiring. 
That the first four years be served as leader of the subsection from 
which he comes, and his fifth year of office be as General Chair 
man. 


That the executive committee construct the program for each 
subsection and the general section meeting. That the General 
Chairman become ex-officio member of the Program Committee 
of the Academy. That the executive secretary of the Academy be 
the secretary ex-officio of the section. 

That members be elected to the section from those fellows of 
the Academy holding positions in acceptable graduate and undet 
graduate schools, and those conducting residences in ophthalmol 


ogy and otolaryngology acceptable to the section. 


That the Council be petitioned for a grant of $500.00 annually 


from the research fund, as a working capital. 
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That minimum dues be charged each member, which will help 
defray expenses and out of which the cost of an annual dinner 


may be taken. 
PROGRAM OF ACTIVITY. 


leeling that the Section should confine its activities to the in 
te lligent use of statistics, the construction of acceptable policies 
from intelligently interpreted facts, it would seem fitting that 
commissions be appointed to gather information from universities 
and those interested in teaching and, after collaborating the ma 
terial, present it to the proper subsection for discussion and 


approval, 


I would suggest that each subsection meet separately to discuss 
its own problems and that the latter part of the session be a joint 
meeting, following an annual dinner. A nationally known educator 


could be invited as a guest speaker for the dinner, 
SUGGESTIONS FOR COMMISSIONS. 


Phe undergraduate curriculum in ophthalmology. 

The undergraduate curriculum in otolaryngology. 

\ statistical study of clinical work in teaching hospitals. 

\ survey of the basic sciences of ophthalmology and otolaryn- 
gology as developed in the inter-related departments, namely, 


anatomy, phy siology, pathology, and bacteriology. 


\ minimum graduate curriculum in ophthalmology. 

\ minimum graduate curriculum in otolaryngology, 

\ minimum curriculum for residencies in ophthalmology. 

\ minimum curriculum for residencies in otolaryngology. 
(Comparative studies of graduate courses conducted in America 


and abroad. 


Innumerable thoughts develop, each of sufficient merit to war- 
rant investigation, and I can visualize increasingly important work 
as the section progresses. I know of no organization that has the 
available personnel, the machinery to do with, such as this Acad- 
emy. I sincerely believe that a section, correlating ideas, a coopera- 
tion of minds, trained to scientific interpretation, could do for 
ophthalmology and otolaryngology, in the pedagogic field, that 


which would be impossible in an individualistic way. 


To clearly define specialism is the uppermost thought in current 
medicine. This thought, elaborated to the establishment of peda- 
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gogical formule for our particular work, is an ideal to be se 
riously considered. The development ofa Pedagogical Research 
Section, if you wish. 

If a Teachers’ Section is created, its policies, program of activi 
ties and objectives, must be entirely different from those accepted 
for other sections. Overlapping of practices and purposes between 
sections should not only be avoided, but can be fatal to the organ 


ization as a whole. 





PROBLEMS OF GRADUATE TEACHING. 
DUNCAN MacPHuerson, M. D.., 
New York, 


\ problem of graduate medicine, particularly to us, that of 
otolaryng: logy and ophthalmology, is the realization on the part 
of leading and influential otolaryngologists and ophthalmologists 
of the necessity of nationally organizing and then proceeding to 
take national action toward improving our schools. 


In all departments of postgraduate medicine we need schools 


that will prepare men to give the best possible service to the 
public 

What are our outstanding defects and what plans can we de 
Vise to overcome them? After contacts with young and older 
en, prospective and practicing specialists, keeping my ear to the 
ground for reports from many men who have traveled at home 
and abroad, | believe | am justified in drawing the broad conclu 
sion that there is no one properly qualified training place in the 
world meeting the demands of our men honestly trying to qualify 
for practice in the sphere of otolaryngology, barring, perhaps, a 
few in large hospitals where internes are taught basic subjects 
in addition to routine handling of patients. 

Qur American schools are unable, one from one deficiency, 
another from some different cause or causes, to give courses that 
the teaching staffs consider desirable. [European schools, while 
highly advertised by themselves and by some of their students, 
are far from satisfactory to our men who go abroad. I have been 
told by many enthusiastic, good students who went abroad after 
training here and knowing what they needed and what they failed 
to obtain here in America that disappoimtment met them in 
europe. 

We must cooperate nationally, allowing enough accommodation 
and pliability to permit thrift of individual initiative among insti 
tutions. Our problem at present is not so much the detail of 
curricula, That will follow if we can successfully plan, direct 
and regulate teaching institutions throughout the nation. It seems 


to me that we have been working on details while we neglected 
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fundamentals. We have superstructure without appropriate foun 
dation. Each school runs its own show, much as undergraduates 
did, until forced to do otherwise. No further elucidation of the 


point I wish to make is necessary before this meeting. 


Whether more men than needed are training for and practicing 
otolaryngology and ophthalmology is important information that 
we need. (I believe that up to two months ago about 40 to 45 
per cent of those expected to attend the Congress of the American 
College of Surgeons in New York were ophthalmologists and 
otolaryngologists.) What facilities have we to offer in the way 
of internships and what kind of training are we giving to internes 
even in the best hospitals? Should we encourage prospects to 
carry on as general practitioners for a given period before ad 
mitting them to the specialties? At what age does the average 
man fail in potential proficiency for adapting himself to a new 
sphere of medical practice and what help may we hope for from 
the already hard pressed, overcrowded curricula of the under 
graduate schools? What model of teaching should be accept 
ed as a minimum for preparing men and how are specified 
requirements to be enforced? In former years [ undertook to 
outline in a very general way a prescribed minimum course of 
study in otolaryngology. Such a course sketched intensive work 
under individual instructors covering something like 1200 hours 
for a period of eight months—i. e., an academic year—but by 
cooperation of our leading men and schools, amplified by per- 
suasive coercion, I believe we could induce enough schools to 
require twelve months in otolaryngology and that enough stu 
dents would enroll to meet the public requirements. Ove 
enthusiasm for preparing men for the specialty must not be 
allowed to blind us to the necessity of providing places for grad 
uate study where general practitioners may learn how to meet the 
emergencies consistent with their environment. Traveling clinics 
do not lend themselves satisfactorily to our work, even to the 
skirmishing of the general practitioner, Certainly the graduate 
leaves his alma mater innocent of necessary otolaryngological 
equipment, but that being true of other specialties, the otolaryn 
gologists are not in a unique position. Convincing the under 
graduate teacher that otolaryngology and ophthalmology are no 
longer to be categorized in the minds of his students as minor 


specialties would indeed be a major achievement. Through this, 


once true, true no longer but persisting habit, the doctor carries 





same 
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through his pre-otolaryngological and ophthalmological life the 
belief that he can at any time, with very little preparation, while 
young or old, become a competent ophthalmologist or otolaryn 
gologist, and thus are the undergraduate schools unwittingly spill 
ing over into our specialties disproportionate numbers of incom 
petents and mediocrity, adding difficulties to our attempts at 
control. But what can be expected when men high up in under 


graduate schools who, owing to the way medicine has unfolded, 


hold the attention of lay contacts, have the ear of universities, 
the trustees and the financiers interested in medical work, ask 
“Is there any field for postgraduate teaching 7” Undergraduat 

hools need enlightenment, and we sorely need their favorabk 
mperation enlightened. Graduate medicine, however, is surely 
showing a convincing capacity for greater and greater appeal. 
Phere 1s no such thing as a minor specialty in medicine. In fact 
the surgery of otolaryngology is so fraught with high mortality 
lat the general surgeon now deems it worthy of his active par 
ticipation, and our brightest voung surgeons need no longer avoid 
the battleground of otolaryngology owing to lack of opportunity 
to show their dexterity because of surgical safety as evidenced 
by a low death rate. Undergraduate schools should inculcate in 


the minds of all their students the necessity of continuing their 
studies after graduation, 

Graduate medicine deserves financial support. Its needs last 
during the lifetime of the medical man, while undergraduate 
teaching lasts but for a few vears. However, we must not be 
discouraged. Einstein gets front page publicity though but twelve 
people understand him. Parenthetically let me say that the 
efficiency of the undergraduate school in dealing with the com- 
plexities of its jammed curricula compels our admiration, and 
their courses are doubtless judiciously balanced. Graduate and 
undergraduate schools believe in evolution and each must bear 
with the difficulties be setting both. 

Shortcomings lie in inferior graduate schools largely due to lack 
of their inspection and a method of compelling them to deliver the 
courses prescribed and advertised, unfilled need of central bureaus 
where prospective students may obtain reliable information and the 
need of qualified teachers, some of whom should be full time men, 
consequently necessitating schools with good financial backing 
(for no school can furnish the best equipment and teachers if 


dependent upon fees of students for income). Many teachers 
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should be men who are practicing their profession among the 
people and not in the wards only, and such teachers are not as 
numerous as needed. | doubt that 15 per cent of available prac 
ticing otolaryngologists in New York would affiliate with a teach 
ing school in preference to a non-teaching institution. A teaching 
institution requires men who will study and men who can and 
will conscientiously cover the prescribed hours of work. Students 
sacrificing time, money and family should not be expected to be 
satisfied with clinics beginning and ending from ten to fifteen min 
utes short ot prescribed time. \\ c need schools where advanced 
laryngologists may select work that they know they need, and | 
am hoping to see such a school developed, In fact, | expected 
that Dr. Dean would have introduced such a one ere this 

Applicants should be sifted. Certain ones are not fitted for sur 
gery. Schools should be inspected by men appointed by the dit 
ferent national societies. Information given by institutions in 
response to the ubiquitous questionnaire is apt to take the form 
of submitting their advertising matter, and | believe there is 
evidence to show that schools do not always render unto Caesar 
things that Caesar has a right to expect, judged by the infidelity 
of the written report. 

Medicine suffers from the overproduction of printed matter, 
misnamed literature. Much harm is done by publication of in 
ferior material, compilations and duplications and unworthy ex 
hibits. It is to the advantage of all of us that we keep informed 
regarding the advances and work carried on in the medical world 
as a whole, but how is it possible for any medical man to keep 
reasonably abreast of important advances when he ts forced to 
pick and cull a small percentage of original from pages of poor 
imitation? One of the inevitable evil effects is that none of us 
can cover a reasonable amount of the printed matter turned out. 
Most laryngological literature, so-called, goes unread by mem 
bers of other medical departments, as evidenced by the advice 
given by the profession to their patients where rhinological and 
laryngological direction is necessary. Ly an excess of literature 
and its careless selection we are all losers—always excepting those 
who thrive thereby economically. We fail to recognize the good 
work of other departments because of ignorance due to redundant 
fertility. | am reliably informed that certain young men believe 


it commendable that they contribute by a self-imposed schedule 


so many papers per month or ye*r. We hear today many stories 
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of ovariotomies done in years past. How many of these were 
the result of redundant literature, and how many patients are 
robbed of rhinological attention because medical confreres see 
so many operative failures resulting from unsophisticated belief 
in the printed word? Economic success confers a certain immunity 


to criticism, unfortunately. 


\re our standards of living so high as to be undermining our 
economic morals? Is edueation, like scientific inventions and dis 
coveries, moving faster than our adjusting capacity? On the 


literary front our editors must be our sentinels. 


| believe it would be easy to bring up to date information 
regarding the capacity of institutions that might be ranked as 
class .\ for internships and ascertain wherein they might vet 
further improve their facilities, discover for what number of 
students other provisions should be made and devise methods for 
meeting the situation. Necessary information should be given 
willingly to designated agents of the national societies by insti- 
tutions, whatever their standing. Institutions refusing to meet 
the minimum standards would soon fall in line when the central 
bureau of information failed to endorse them and when their 


product failed to rank as the peer of a competitor. 


lor several years some of us have been advocating dividing 
the North American continent into districts modeled after the 
plan of the Triological Society and appointing men to report to 
a central bureau the work carried on by schools in any particular 
district. (ine of the great difficulties outside of institutions where 
satisfactory internships are available is to overcome the inability 
of teaching major operating on the living. To overcome this we 
began a survey of the American hospitals where we might hope 
to place, for a shorter or longer term, men who had spent the 
minimum time qualifying—smaller hospitals where men could at 
least act as chief assistant and observe at close range a sufficient 


number of major operations before going it alone, 


Many of our teaching problems are met by affiliation with a 
university where its chemical, biological, physical and other de 
partmental facilities related to medicine may be drawn upon, but 
generally speaking, | believe the departments of graduate and un- 
dergraduate medicine should be entirely independent the one from 
the other, Neither understands the problems of the other. The 


graduate teacher has this in his favor, that he has been through 
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the mill of undergraduate work, but the dogmatic expounding 
of the undergraduate teacher has little place in the mind of the 
graduate of a few years back who since graduation has learned 
to doubt some of the positive virtues claimed for strychnin, digi 
talis, climate and bitter tonics. He is more or less a skeptic, and 
the undergraduate teacher does not recognize his child and has 
little patience with him. Graduate teaching is in itself a specialty 
In writing this paper I purposely avoided the discussion of «de 
tails. Our present task is todevelop a national plan dealing with 
veneralities to which for endorsement all schools with a moral 
sense could and would subseribe. This would in no way interfer 


‘ 


with the work of men who confine their energies to hight 
specialized courses. The short course in otolaryngology, f1 
quently resultant from honest attempts to meet brushing-up re 
quirements of the general practitioner, can easily become in 
jurious. In my own school, founded 50 years ago, for so-called 
brushing-up courses in all departments of medicine—we were so 
successful in the brushing-up business in laryngology that before 
we realized it men who took our three to six weeks’ courses in 
otolaryngology were broadcast throughout the country practicing 
as specialists. Brushing-up courses should consist of diagnosti 
work. Ability to open an ear drum or peritonsillar abscess should 
be part of every man’s armamentarium. But | feel that it is a 
public danger to indiscriminately teach such applicants how to 
remove tonsils and adenoids, do septal resections, ete. Occasion 
ally, in outlying districts, the general practitioner may find it nec 
essary to perform tonsillectomies and adenoidectomies. .\ com 
pilation of so many beds in such and such a city is useless. W% 
need teaching beds, 

It is true of graduate medicine as it is true of all educational 
departments in a university that the professional staff and the eco 
nomic powers, with which latter rest ultimate decisions, are too 
remote the one from the other. The trustees may know little of the 
ideas and aims and ideals of teachers from whom should spring 
at least the academic, and yet this entrusted power represented 
by the financial body rarely meets the teacher. 

The necessity for action in this field, in addition to what is be 
ing done by present organizations, is quite evident, and all influ 
ential teachers should be invited to codperate. It is claimed that 


there are already too many organizations and meetings demand 


ing attention, but how many is too many? I believe that was a 
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discouraging note struck before the birth of the ‘Triological and 
possibly of this organization. So long as there is demanding 
work, new or old organizations must do it. It is not necessary 


advisable that those who consider themselves already over 


should be conscripted for the essential work. In fact, pio 
of any kind requires enthusiasts for workers, but advice 
he wise, even if they are lukewarm and on the side lines, 


1 


ten results in advantages to both 








STANDARDIZING GRADUATE COURSES IN) NEW 
YORK CITY BY THE NEW YORK 
ACADEMY OF MEDICINE. 


S. J. Koretzky, M. D., 


New Yorn Cry. 


It has been my privilege to serve on the Committee on Medical 
Iducation of the New York \cademy of Medicine for a long 
time and to be a member of its Executive Committee. I have 
heard many discussions similar to Dr. MacVherson’s. | have 
heard many arguments about standardization and its desirability 
and undesirability in teaching. The Committee on Program here 
wants me to present to you the activities of the committee in 
New York with reference to the teAching opportunities offered 
in both the graduate and the undergraduate, but more particular] 
the graduate, educational field in New York City, under the 
supervision, if you will, of the New York Academy of Medicine. 

It seemed to us that there are many courses offered to visitors 
in New York City that had no right to be given. Dr. MacVherson 
has told you of one and our committee made many similar obser 
vations. Accordingly, a bureau was established and all the teach 
ers in New York in the special branches in which we are interested 
undertook to submit to a mutual checking up. This checking up 
was not done with an idea that the teachers’ individual methods 
should be standardized or made to conform to any one measuring 
rod. There has never been any attempt to standardize, and | 
believe with Dr. Wherry that no such attempt should ever be 
made. There is something in the individuality and the personality 
of a teacher, something in the manner and quality of teaching, 
that you cannot standardize. You can standardize the hours you 
want a man to devote to his course, but we have not even attempt- 
ed that in New York. 

We do visit each other, and that can be done under the arrange- 
ment outlined by Dr. Wherry. I am not on the staff of the Post 
graduate School, but it has been my great privilege to be a visitor 
there in the Otolaryngological Section on a number of occasions ; 


similarly, Dr. McCoy, my associate at the New York Polyclinic, 
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has been a visitor at the Manhattan Eye and Ear Infirmary. In 
the same way we have received visitors from the Postgraduate 
School. Usually these visits come on very short notice: the visitor 
walks into the classroom or wherever the students are at work. 
lf he can give any constructive criticism he does so then and 
there and the suggestion made is discussed by the two men, both 
working in the same field and both interested in the same idea 
of elevating the standards of graduate teaching in the City of 
New York. Usually, both men are Fellows of the Academy. Very 
often their departments are represented on the Committee on 
Medical Education of the Academy. 

hese methods have resulted in the elimination of fly-by-nights 
in the city. | will pass around a little booklet showing the activi 
ties of the Committee on Medical Education, There is no attempt 
at dictation; there is no attempt to formulate a fixed teaching 
schedule,—to say that a course given at the Postgraduate School 
must exactly parallel or follow the teaching methods of courses 
at the eve and Kar Infirmary or at the Polyclinic. Nevertheless, 
since the institution of the procedure which | have outlined, there 
have been no complaints from the students who come to take the 
COUTSEeS, 

Dr. MacPherson said that they have discontinued short-term 
courses for a while. As soon as Dr. McCoy and myself came in 
charge of the department at the Polyclinic, we abolished them 
entirely. The type of men who come to study wants the type of 
course we now give. | do not know whether that is the case at 
Postgraduate. We require certain qualifications of our applicants 
and we have eliminated short-term work entirely. Our men take 
a year or more. They must stay a year; and some stay longer. 

| do not know what else the committee wanted me to tell you. 
We have an approved list in ophthalmology and an approved list 
of courses in the basic sciences that we recommend to all students 
in ophthalmology and otolaryngology as a preliminary. 

Whether or not the American Academy approves the Teachers’ 
Section, I have heard no scheme or outline as good as that 
sketched in the brief paper that Dr. Wherry presented this after- 
noon. Eventually such a body will be established, because those 
of us who think in terms of teaching and in terms of the student 
know that it is necessary, and when a necessity becomes urgent 
enough it results in action somewhere. The necessity which Dr. 


MacPherson has shown is a necessity of which [ and many others 
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are convinced. To me, it seems that the American Academy ts 
the obvious body to work out an organization such as Dr. Wherry 
has outlined, not with the idea of controlling or standardizing 
teachers, but to afford a center for the discussion of the difficulties 
encountered by graduate teachers and to formulate plans for the 
perfection of graduate medical education throughout the United 
States. The scheme that we have heard today seems to me to be 
the best thing that has been suggested to meet our needs. We 
have no precedents and we must work cautiously but progressively 


to establish the thing we desire, 


Dr. Burr R. Suurry, Detroit It is well known fact tl 1 
years every educational problem that has progress in it has progressed 
virtue of the strides made in teaching. In our own Board of Edueat 
Detroit the progress that is made in uplifting teaching com Im ( 
tirely through the meetings of teachers and principals and those who are 
interested in all the various kinds of teaching. Without these « fe ( 


the progress would not amount to much. As I look upon it, this 1s ac 


ference of teachers with tl 


e idea of uplifting, of constructing some 


better. It is a new movement that has in it everything that is good and 


certainly worth a trial, because in all the history of medicine we have got 
on teaching year after year without much consultation—it has been almost 
an individual matter—talking perhaps with one or two men in our own 
particular environment. So the need of this program is exceedingly gri 


it seems to me 


I have served for a long time on this Board of Examination and have 
examined more than two thousand men who come up from every variety 
of school, and when you look over a cross-section of these men 1 
various parts of the country it is interesting to see that 1 
there is almost complete failure, and in others there is brilliant su 
But I think this organization of teaching would bring about a better under 
standing of what is the ideal in undergraduate teaching and in postgrad 
uate work. I feel very strongly that there should be and must be certat 
centers where postgraduate education will receive complete co-operatior 
and help, so it will become stronger and better, because only a few cente! 
such as we have in our large cities have developed. Not so long ago we 
thought it necessary to go across the water to get a certain amount of 
education to carry on the things we wanted to do. Now that is not neces 
sary. If this organization would do nothing more than to give stimulus 
and enthusiasm and enable us to concentrate along the line of better teacl 
ing, concentrate our postgraduate work in certain centers, I think it 
would be worth while to give it a good trial and see if there are not 
enough of our men who are willing to give time and energy to making 


their subject vital, so that these men may receive the highest type of 


teaching. 
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to use the methods of examination with which they are supposed to be 
familiar, and only patients with simple ailments are demonstrated. No 
students are taught operating; they do not see operations. They are 


simply taught ordinary general practice. It is pointed out that their respon 


sibility to the public is such that she expects them to advise wisely as to 


what is best to do in the ordinary case of ear, nose and throat seen in 
general practice. They have one textbook, viz. Logan Turner. Large 
textbooks are of little use to undergraduates. At the end of twelve months 
they come up for examination, and the more they know of general medi 
cine the better they stand the examination 

We put out a series of questions two weeks before examiation, and 
they are sufficient to entail their reading the textbook. I will give you a 
few to show the type of question. The examination is oral, not written, 
and includes the methods of using the commoner instruments. “What is 
the cause of enlargement of the cervical glands?” They must include in 
that not only Hodgkin's disease and tonsil sepsis, but lymphatic leukemia, 
blood dyscrasia, carcinoma of the mouth and pharynx, syphilis and tuber 
culosis. “What is the cause of pain in the ear?” They are supposed to 


show that it may be associated with a red drum or white drum, the 


former with a local lesion and the latter with a remote (referred) cause 
\ patient comes in with nosebleed. What happens? They are supposed, 
after they have stopped the nosebleed, to treat the man from the medical 
standpoint. We try to teach that otolaryngology is not a separate entity, 
but is a little adjunct to the practice of medicine, because these men go 
out into the country where they have nobody to whom they may refer 
patients. If a man is surgically inclined we try to make him very con 
servative in his ideas; we lay stress on the importance of medical treat 
ment of ear, nose and throat patients. 

Dr. FRANK R. Spencer, Boulder, Colo.: Dr. Joseph C. Beck has asked 
me to tell you something about the investigation Dr, Burt R. Shurly and 
1 


I made of graduate teaching of otolaryngology in America, a few vears 


ago, at the request of the American Board of Otolaryngology. We found 
relatively few schools that do graduate teaching of otolaryngology wert 
qualified to give complete courses. It seems to me that one of the most 
important functions of this teaching section will be to encourage those 
who are doing good worl in graduate teaching of otolaryngology to con 
tinue and to encourage other schools to undertake the work on a thorough 
basis, because relatively few undertake it 
I am heartily in favor of Dr. Wherry’s report 
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PRESENTATION OF INSTRUMENTS 
AND APPLIANCES 


\ CROSSED-WIRE MARKER FOR LOCALIZING THE 
PEAR IN DETACHMENT OF THE RETINA. 


CONRAD BERENS, M. D., 


NEW YorkK. 


~ 


he crossed-wire marker, employed in localizing the tear in 
detachment of the retina, consists of a convex beveled ring, the 
diameter of which is 12.5 mm. The rigid metal of the ring is 1 


mm. wide and has four small perforations, 90 degrees apart. Two 





Figure 1. Crossed-wire marker for localization of tear. 


pieces of thin wire, the radii of which are 5 mm., are extended 
from opposite perforations, crossing in the center. (See Fig. 1.) 
\ handle is attached to the ring midway between two of the per- 
forations. 


TECHNIC OF USING THE CROSSED-WIRE MARKER. 


After complete dilatation of the iris has been obtained with 
mydriatics and adrenalin, and one or two drops of a solution of 
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1 per cent holocain have been instilled, the crossed-wire marker ts 
placed exactly over the apex of the cornea and the tear located by 
means of the ophthalmoscope. ne of the crossed wires ts ad 
justed to bisect the tear (See lig. 2), the surgeon being certain 
that the point at which the wires cross corresponds to the apex 
of the cornea. A needle, previously dipped ina l per cent alco 
holic solution of gentian violet, is used to prick the conjunctiva 
through the holes at the ends of the wire bisecting the tear \n 
assistant holds a black thread tightly stretched over these tw 
points, and if this bisects the tear when viewed ophthalmoscopi 


cally, and repeated observations indicate that the marks are 


>>) = CA 
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Figure 2. Crossed-wire marker in place for localization if teat 





1. Lid retractor. 

2. Opening in ring of crossed-wire marker 
3. Iris margin 

4. Curved margin of crossed-wire marker. 


in the correct position, a 26 gauge needle may be dipped in India 
ink and passed subconjunctively through the gentian violet spots 
for permanent marking. The location of the tear is again verified 
on the operating table by stretching a thread over the India ink 
marks and observing the tear with the ophthalmoscope. A black 
silk thread, knotted at one end, is passed toward the tear, first 
through the more distant ink mark and then through the ink 
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mark near the tear. This thread should pass over the apex of 
the cornea and bisect the tear. If this last thread is in exact 
position, it is extended over the exposed sclera and the point along 
this line where the tear has been located is marked with gentian 


violet. lgnipuncture may then be performed. 


\ CROSS ACTION TRIS FORCEPS 


\NFORD GIFFORD, M. D., 


his instrument was intended to make the maneuver of iridec 
tomy simpler. With the usual forceps the iris must be grasped 
] 


with the left hand and the forceps held shut, while it is withdrawn, 


and cut off with the right hand. Some operators develop a slight 
tremor during this procedure, which is otherwise never present 
he cross-action forceps are introduced closed, opened slightly 


; } ; : ; ; 
to engage the iris and allowed to clos The grasp is relaxed 





 .. ea 


lades are curved less than the usual 
is forceps, which allows their introduction while the hand rests 
natural position on the forehead. The blades are very deli 


ate, but the handle is long so as to rest like a pen in the hand. 


rhe idea ot ross-action forceps was suggested by Mr. Arthur 
Sinclair's cross-action capsule forceps. Another advantage of the 
forceps is that it is impossible to let go of the iris involuntarily. 


while if it is necessary to do so a slight pressure will release it 
\lso since the blades are very fine and_ separated by positive 
pressure they will grasp the iris through a very small incision, 


which is of advantage in iridencletsis, 
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A BINOCULATOR. 
NELSON M. BLAck, M. D.., 
Miami, FLorip.. 


The binoculator is the name given by its originator, an opto 


metrist of Fort Pierce, Florida, to the apparatus, by means of 


which graduated, uniform exercise may be given the extrinsic 


ocular muscles. It is made up of two balanced prisms made to 


Binoculator 


rotate at a uniform speed, activated by a motor and gears. A 
fixation target placed before the prisms appears to rotate six or 
seven times clockwise, and the rotation is instantly changed to 
counter-clockwise. The amplitude of the apparent rotation of the 
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fixation target depends on the distance it is from the eyes. The 
thus 


eves following the fixation point naturally have to rotate 


every extrinsic ocular muscle is given even and uniform exercise. 


Ly interposing prisms base out between the rotating prisms 


and target, additional effort is required of the adductors to pre 

ent diplopia with the idea of increasing their strength. The 
sami in, and to the ver- 
tical and oblique muscles so placed to 
believe in orthoptic ¢ 


ipplies to the abductors with prisms base 11 

add to their work 
or those who xercises for so much 
I do, | feel there 1s a large field for use for an 
help build up divergence and con 


ton 
in certain pathologic intraocular 


insufficiency, and 


imstrument of this chat 
vergence power, and in addition 
onditions the exercise should be helpful, as it must increase the 


to the parts 


utrition te 


Having been annoyed various loupes 


Beebe and Zeiss, 5. the limited field 
of vision, and the projecting parts, years ago | attempted 
to overcome these objections and succeeded in doing so to my 
own satisfaction with this simple affair. The basic lens is made 
presbyopic correction. The segments are convex lenses 


up of my p 
nagnification necessary, plus prisms base in, sufficient 
with any effort of convergence on the user’s part. 
3.00 D. sph. combined with 5 degree prism base in 
correction 


Ve the 


ve is necessary. The zone of presbyopic 
ives one the necessary unobstructed range of 
some 


segment 
for reaching for treatment, et am informed that 
nanufacturers of bifocals can make them up in one-piece 


t SCLERAL, TACK 
1) ALLEN, M. D.. 


_ HICAGO. 


We all make mistakes in choosing the exact site on which 
e want to make a trephine opening in detached retina, and be- 
cause of that I decided a small tack might be placed to one side 
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of the trephine hole before we use diathermy or the actual cau 
tery. The tack is on the end of a small plate which has the 
curvature of the sclera. It is blunt, so if the trephine hole is 
made in the place you think the hole in the retina is, after you 
have gone through the choroid in order to evacuate the subretinal 
fluid you may put this tack in, and because it is blunt it will not 
make another hole in the retina in case you are not in the proper 
place. Because it is so thin and of the same curvature as the 
sclera, you can leave it in, although you have gotten almost back 
to the posterior fold of the eve, and then allow the eye to go back 
and with the ophthalmoscope look through the cornea into the 
eye and see if you can see the end of the tack, or if you are for 


tunate enough to have passed through the hole in the retina, 


\ PHOTORERATOSCOPE. 
ROBERT VON DER Heypt, M. D., 
CHICAGO. 


A photokeratoscope—photographing the corneal surface con 
tour. 

The old Placido disc image gives a picture of the corneal 
surface to the observer. Documentary evidence of this picture 
can best be obtained by photography. This latter subject has been 
studied by Gullstrand, Fischer and more recently by Dekking 
and Amsler. The Dekking apparatus, shown in 1929, is so con 
structed that it includes the whole corneal surface. The apparatus 
more recently constructed by Carl Zeiss for Amsler of Lausanne 
is simpler in that it depicts only the image projected onto the 
important central corneal area. 

This photokeratoscope was first demonstrated at the Heidel 
burg Congress in 1930. It is useful in recording the images in 
regular and irregular astigmatism, corneal ulcers, scar contrac 
tion, loss of corneal substance and keratoconus. The images 
obtained by photography are very distinct and large enough to 


record clearly all minute changes in surface form and contour 


I have the privilege of demonstrating some of the pictures 


made with the Amsler apparatus. 
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\PPARATUS FOR TESTING NEAR VISION, 
I’, ParK Lewis, M. D., 
BUFFALO. 


It consists of lines of the same diameter on a movable slide. 
lor example, by turning the wheel we get the largest lines, and 
by sliding the corresponding slide we get lines of equal ampli 
tude, The dial has horizontal lines which when adjusted are in 
perfect alignment. lor those who are illiterate and unable to read 
our letters, we find this a very valuable test. The finest line cor- 
responds to about a one-point letter, and the largest to about a 
ten-point, and by turning the entire apparatus on the wheel these 
] 


lines determine whether there is astigmatism. The whole thing 


is simple in application, 


\ RED-GREEN AUTOMOBILE GLASS. 
VA. CHapMAN, M. D., 
\IILWAU KEE. 
\ red-green automobile glass for the color-blind driver. 


This is a real problem in some states. The principle is sim 


ple. This is a pair of old spectacles—ordinary glass ; and fastened 
on the top is a red-green filter. In driving, the man wears them 
the same as his other glasses. When he approaches a light and 
sees it brown or gray and does not know whether it is red or 
green, by dropping his head and looking through the upper part, 
if it is green it stays just the same, and if it is red it is perfectly 
white. .\ red-green color-blind driver with a pair of these glasses 


is just as safe asa man whois not color blind. 


\ HAND SCHEMATIC EYE. 
Hf. Hl. Grosser, M. D., 


BUFFALO. 


This is used for the purpose of teaching. Suppose a doctor has 
a patient and desires to show the changes in the fundus, such as 
hemorrhage. Place the proper picture here, close the apparatus, 
turn on the light and then present the students with the exact 
picture in the patient. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


1931 


JOINT SESSION 
MonbDAY MORNING 


The thirty-sixth Annual Meeting of the American \caden 
of Ophthalmology and Otolaryngology was held at the French 
Lick Springs Hotel, French Lick, Indiana, September 13th t 


19th, 1931. 


The Monday morning session was called to order at nin 
o'clock by a Senior Past President, Dr. Edward Jackson of 


Denver. 


Dr. Epwarp Jackson: The thirty-sixth Annual Meeting ot 
the Academy will please come to order. Our method of opening 
today is an innovation. [ do not know who suggested it or whi 
is responsible for it. It came to me through the Secretary of the 
Academy, and his broad shoulders are capable of bearing the 
responsibility. But it occurs to me that it is a very good method 
of opening our meeting. [very step forward ts from the preced 
ing step. On such occasions we ought to have clearly in mind 
the past, out of which our life has come, and the possibility of 
what we can add to that life in the future. So 1 am very willing 
to open this innovation by simply introducing to you the President 
of the Academy, Dr. John F. Barnhill, who will welcome us to 
the State. and will give us an address that ought to draw a good 
audience before he is through. He is willing to live up to the 
letter of the program. It is mere form to introduce Doctor Darn 
hill, but I am very glad to use that form. 


Dr. Joun F. BARNHILL: It is the habit of this Academy to 
begin on time. I think it is one of the great things in life—to 


begin on time, and while we are waiting for the members to 
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vather | would like to repeat the story Samuel D. Grose tells 
about being on time. Once upon a time, visiting a great internist 
in l’aris, the internist said, “Come and see my work tomorrow 
at thirteen minutes after one.” Grose said that thirteen minutes 
struck him, since in \merica we say fifteen or twenty minutes ; 
but he was there the next day at twelve minutes past one—one 
minute ahead of time, and as he got out of his carriage in front 


going up the steps—also one 


~ 


of the hospital he saw this internist 
minute ahead of time, | thought that a very good story of a great 


who was one minute ahead of his time. 
this point Dr. Barnhill delivered his President’s address 
Pale 15 


E PRESIDENT: mw have one of the pleasantest duties of 


lite, and | daresay it 1s to th \cademy one of its happiest 





oments—the introduce of our guest of honor. It 1s a curious 
ause it has never happened but once before. It is a 


| to waste any words | would probably be 


the Occasion <% rious wronye, but | do think | should Stop 


enough to say that when |, following the prerogative of 
President, came t lect the guest of honor, [| found in 
much the good in otolaryngology, and so many 
ossessed that eood, that | thought we should not gO 
en country to select this guest. I did talk with a good 
presentative men as to whom | should appoint, and [ wish 
this, that almost with one voice there came back to me 
request, which met with my most hearty approval, to appoint 

the gentleman who has been appointed, 


| feel it is a very great honor, indeed, to bring forward and 
introduce to you at this moment a man who has been an outstand 

In otolaryngology for more than a quarter of a cen 
tury. [tis our own Joe Beck. You will now hear from our honor 


guest, Dr. Joseph C. Beck of Chicago. 


Dr. Josepn C. Beck: Mr. President, Ladies and Gentlemen 

| have not the words to express my feelings. | would have to 
resort to the mother tongue | used almost fifty vears ago when | 
came to this country—I have not the words to express in the 
english language what | feel m my heart for the honor that has 
heen bestowed upon me by the Academy. The Academy has been 
everything to me in development, has given me the opportunity 


to do—nothing original, but to try to carry on the work of others, 
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and to try to tell the truth, absolutely and without reservation, 
as to the results. I appreciate most sincerely, Mr. President, your 


selecting me as the guest of honor. 


THE PrResIpENT: We will now begin our scientific program 
with a symposium on “Malignant Diseases,” the first paper by out 
guest of honor, Dr. Beck: 

MALIGNANT DISEASES: NOSE—NASOPHARYNX 
ORBIT. 

Dr. Joseph C. Beck, Chicago. 

Dr. Gordon B. New, Rochester, Minn. 

Dr. Bernard Samuels, New York. 

This symposium was discussed by Drs. W. L. Benedict, 
Rochester, Minn.; French K. Hansel, St. Louis, Mo.; Mdward 
Jackson, Denver; John F. Barnhill, Indianapolis, Joseph C. Beck 
and Bernard Samuels. 


The Monday morning session adjourned. 
SECTION ON OPHTHALMOLOGY 
TUESDAY AFTERNOON SESSION 


The Tuesday afternoon session convened at one-forty-five, 
Dr. Walter Lb. Lancaster of Boston presiding. 


Dr. Edward Jackson, Denver, Colo., read a paper entitled 


“Share of Crystalline Lens in Ocular Refraction.” Discussed by 


Dr. Alfred Cowan, Philadelphia, and Dr. Edward Jackson. 

Dr. C. S. O’Brien, Iowa City, Iowa, read a paper entitled 
“Astigmatism—Its Accurate Determination and Correction.” 
Discussed by Drs. C. P. Clark, Indianapolis, Ind.; Louis Both 
man, Chicago; Edward N. Robertson, Concordia, Kans. 

Dr. Leo L. Mayer, Chicago, read a paper entitled “An 
Experimental Study of Detachment of the Retina and Its Surgi- 
cal Therapy.” Discussed by Drs. A. L. Brown, Cincinnati, O.; 
Sanford R. Gifford, Chicago, and Dr. Leo L. Mayer. 

Dr. Walter S. Atkinson, Watertown, N. Y., read a paper 
entitled: “Angiomatosis Retinze with Cerebellar Tumor.” Dis- 
cussed by Drs. A. J. Bedell, Albany, N. Y.; George I. Suker, 
Chicago, and Walter S. Atkinson. 


The Tuesday afternoon session adjourned. 
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TUESDAY EVENING SESSION 
mpostum on Aviation Medicine 


The Tuesday evening session convened at eight-twenty, the 
President, Dr. John I, Barnhill, presiding. 

Piuk Prestpent: To many people who are interested in avia- 
tion it has been the belief that it may occupy a considerable part of 
the attention of the otolaryngologists in the future. When the 
var was on it was said that we could win the war with food; 
but when the Government said we should fill the skies with 
wroplanes, then the otolaryngologists and ophthalmologists, the 


men skilled in knowing just what sort of man ought to fly, hand 


in hand with the aviator, the mechanic and others, began to make 


aviation safer than it would otherwise have been. 


We are exceedingly fortunate tonight in having a symposium 
ch covers subjects of intense interest to everyone who wishes 
in the future to live among the clouds. 
Che first paper on the program is on the “Government Aspect 
4 Aviation,” by Dr. Louis H. Bauer. Unfortunately, Dr. Bauer 
‘annot be here, | | understand Dr. Nelson Black will read his 
aper, 
Phe following symposium on Aviation was presented: 
“Government Aspect of Aviation,” Dr. Louis H. Bauer. 
‘Present Ophthalmological Standards for Commercial Avia- 
Dr. Conrad H. Berens and Dr. Harry T. Smith. 
‘Present Otolaryngological Standards for Commercial Avia- 
ion,” Dr. Ralph A. Fenton. 
“The Present Status of Aviation in the United States,” Hon. 
David S. Ingalls, Assistant Secretary, U. S. Navy. 


The Tuesday evening session adjourned. 
SECTION ON OTOLARYNGOLOGY 
WEDNESDAY AFTERNOON SESSION 


The Wednesday afternoon session convened at one-forty, 
the President, Dr. John F. Barnhill, presiding. 

Dr. Lyman G. Richards, Boston, read a paper entitled “The 
Prognostic Significance of Sinusitis in Children.” Discussed by 
Drs. Arthur W. Proetz, St. Louis; John J. Shea, Memphis, Tenn. ; 
\. M. Alden, St. Louis; M. F. Arbuckle, St. Louis; R. G. Means, 


Columbus, Ohio, and Lyman G. Richards. 
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THe Presipent: We have the very great honor of having 
one of our members elected to the presidency of the great meri 
can Medical Association. It is an honor that has come to us but 
three times, and | wish to express your appreciation to Dr. Cary 
who is present at this time, 


Dr. FE. H. Cary: Mr. President, Ladies and Gientlemen— It 


1 


isa very great honor to be a member of the \cademy. The honor 
which has come to me is almost overwhelming, and 1¢ remains to 
be seen whether | shall measure up to its responsibilities. | wall 
not detain you in the midst of this wonderful program. To me 
this Academy is one of the vreat teaching organizations of the 
country. | think postgraduate medical education has been empha 
sized and carried out and become more popular from the stand 
point of the medical society than any other source. It is a great 
pleasure to me to come to the Academy each year and sit at 1 
feet of these wonderfully equipped, beautifully trained men who 
can so well carry the message that means so much to the scienc 


of medicine. 


It is a great honor to be here, Mr. President, and to bx 


introduced by such a distinguished gentleman as yourself 


Dr. E. Fulton Risdon, Toronto, Canada, read a paper entitled 
“The Management of the Fractured Nose.” Discussed by Dr. ‘J 
K. Carmody, Denver, Colo., and Dr, Ik. Fulton Risdon 

Dr. John J. Shea, Memphis, Tenn., read a paper entitled 
“Nasal Obstruction and Systemic Consequences.” Discussed by 
Drs. G. F. Harkness, Davenport, lowa; John A. Pratt, Minneapo 
lis, Minn.; A. M. Alden, St. Louis; Frederick I. Hasty, Nash 
ville, Tenn.; H. H. Vail, Cincinnati, Ohio, and Dr. John | 
farnhill, Indianapolis, 

Dr. W. A. Wagner, New Orleans, read a paper entitled 
“Diagnosis and Conservative Treatment of Sphenoid Suppura 
tion.”” Discussed by Drs. R. M. Armstrong, Lexington, Ky., and 
George B. Collier, New Orleans. 


The Wednesday afternoon session adjourned 


SECTION ON OPHTHALMOLOGY 
Tirurspay AFTERNOON SESSION 


The Thursday afternoon session convened at one-thirty, D1 


Meyer Wiener, First Vice-President, presiding 
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Dr. S. GB larlo Syracuse, N. Y., read a papel entitled 
Visual liclds in Chron (slau Mla I hie le tfect ot Reduced 


nation.” Discussed | 11 t. * Peter, Philadelphia ; 
|, Schoenberg, New York nd Dr. S. B. Marlow. 


fon, D. C.,:read a paper entitled 
‘Malignant Melanotic Tumors of the lve \ Study of Histo 
ical pes in TIL Cases.” Discussed by Drs. J. S. Friedenwald, 
Baltimore \. Chapman, Milwaukee; Martin Cohen, New 


| 1 , \ | , ( endet " his courtes\ i 
14 Park ( utfalo, read a paper entitled “Cataract 
mn beashe Discu l by D1 Ilarvey Howard, St. Louis, and 


Dr. Alfred | 1 nyunctior ith Dr. W. E.. Fry), 
Nadelphia, presented a paper entitled “The Hyaloid Membrane 
the Vitreous.” Discussed by Dh Rk. ©. Gamble, Chicago: 

Daniel I irby, New York City; Robert von der Heydt, Chi 
New York 


azo: V. A. Chapman, Mul ukee: Al. J. Schoenberg. 


Phe Teachers’ Section convened Thursday afternoon at four 


teen, the President, Dr. John bF. Barnhill, presiding. 


Dr. W. P. Wherry, Omaha, read a paper entitled “Purpose 


Dr. Dunean MacPherson, New York City (by invitation ), 


read a paper entitled “Discussion of Problems in Graduate Teach- 


11 s | IK pet kv. New York ity, presented the subject 
Standardizing Graduate Courses in New York City by the New 


York \cademy Ol \ledi 11 












The above papers were discussed by Drs. Burt R. Shurly, 
Detroit; Joseph C. Beck, Chicago; Martin Cohen, New York 
City; Perry G. Goldsmith, Toronto, Canada, and Frank R. Spen 








cer, Boulder, Colo. 
Moved by Dr. Harris P. Mosher that the plan outlined in 
Dr. Wherry’s paper be adopted. Motion seconded and carried. 






The Teachers’ Section adjourned. 
















BUSINESS MEETING 











The annual Business Meeting convened at eight o'clock, 





Thursday evening, September 17th, the President, Dr. John I. 






Barnhill, presiding. 






The following reports were read: 















REPORT OF EXECUTIVE SECRETARY- PREASURER 


1931 














lirst I wish to express sincere appreciation for the very fine 


work accomplished and the loyalty expressed in executing all pro 





posed activities by the associated secretaries, the officers and 





others assisting in the general maintenance of the Academy. 






The general organization is rapidly becoming a proper and 





smooth-running machine, to the end that the large mass of detail 






is now being handled without friction, 






MEMBERSHIP SUMMARY 










Membership reported as of October 1, 1930: 






In good standing 1,676 


Elected to membership at Chicago meeting 






ve 


30 






Total, January 1, 1931 l, 
During the year death has claimed ile 20 
Dr. Hubert Arrowsmith, Brooklyn, N. Y. 

Dr. George William Boot, Evanston, Il. 

Dr. Elmer T. Boyd, Denver, Colo. 

Dr. John A, L. Bradfield, LaCrosse, Wis. 

Dr. H. H. Briggs, Asheville, N.C. 

Dr. George McClellan Burroughs, Danielson, Conn, 

Dr. Wesley Lyman Curtis, Lincoln, Neb. 

Dr. David N. Dennis, Erie, Pa. 

Dr. Lawrence W. Fox, Philadelphia 

Dr. Robert Clyde Lynch, New Orleans 
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Dr. Murray McFarlane, Toronto, Canada 
Dr. R. H. T. Mann, Texarkana, Ark. 

Dr. John W. Park, Harrisburg, Pa. 

Dr. Joseph A. Stucky, Lexington, Ky. 

Dr. M. M. Savage, Baltimore 

Dr. James C. Tucker, Beatrice, Neb. 

Dr. Derrick T. Vail, Sr., Cincinnati, Ohio 
Dr. Ernest Cattron Wheeler, Tacoma, Wash. 
Dr. Hiram Woods, Baltimore 


Dr. James Woodson, Temple, Texas 


c following lellows have resigned 

Dr. Hl. B. Graham, San [Francisco 

r. J. Guttman, New York City 

Dr. Wilham Howe Merrill, Lawrence, Mass 
Dr. J. Walter Park, Harrisburg, Da. 
yy Ie sse B. Porter, Elkhart, Ind. 


lr. |. W. Croske ¥, Philadelphia 





he following Fellows have been dropped for 
non-payment of dues 
Dr. Seldon Cohn, Fulton, Ky. 
Dr. J. P. DeRiver, San lrancisco 
Dr. P. J. H. Farrell, Chicago 


Dr. ( corge ill, lly ria, Ohio 


Dr. Ga. E. Gwinn, San Antonio, Texas 
Dr. George . Landes, Pampa, Texas 
Dr. Joseph \. Lea, Fort Worth, Texas 
Dr. kk. KE. Maxey, Aberdeen, Wash. 
Dr. EK. B. Miller, Philadelphia 

Dr. Herman B. Miller, St. Louis 

Dr. L. A. Newton, Oklahoma City 

Dr. Il’. H. Roost, Sioux City, Iowa 


Dr. Kugene Van Meter, St. Louis 


Total membership January 1, 1931 


Membership carried forward 


(‘andidates pending 


Total carried forward on books as of September 
1, 1931 
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FINANCE 


The Academy has been operating during this current year 
under the new finance plan, and has been functioning very satis 
factorily. 

Two years ago, due to a finance reorganization, a $5,000.00 
item was moved from our capital holding by the auditor. This 
has been satisfactorily adjusted and the item replaced with a bond 
for $5,000.00 and an additional 50 shares of common stock. Lack 
interest, in part, was also adjusted. The Comptroller, Dr. Large, 
handled this item and deserves sincere commendation. 

The books were audited as of September Ist by a Public 
Accountant and show 


) 


Capital holdings of $102,227 


/ 
Cash on hand 2,419.72 


‘Total $104,647.44 


Expenses incurred for this convention will have to be paid 
from this reserve. 

The Academy so far has been able to operate upon the $10.00 
dues plan, which is very much less than any other national society 
of similar size and importance. 

The Program Committee, as well as the Council, is sincerely 
interested to know the reaction of the membership to the many 
innovations tried at this convention. Those of you who have not 
expressed your opinion upon the ballots will confer a favor by 
so doing at once. 

Sincerely yours, 
W. P. Witerry, 


Kxecutive Secretary and Treasurer 


Moved by De. F. &. Spencer that this report be accepted 


Motion seconded by Dr. Harry Pollock and carried. 
REPORT OF THE EprtTorRs OF THE TRANSACTIONS 


September 1, 1931. 
To the Council of the American Academy of Ophthalmology and 
Otolaryngology : 
The editors have the honor to submit the following report 
concerning the publication of the Transactions of the Academy 


and the Presession volume for 1930: 
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TRANSACTIONS 


l + 
\ ( LJ 
|? ( 
¥ +) 4 d ] line SJ9UTR.38 
eneraving 317.08 
? ( ‘ i it f fice 
Presession \ umn 70.60 
$4306.06 
) n anthor ; ravine expense 121.70 
$4184.36 
1765 117.45 
, 405 3 
$ 59975 
James b s 


$4707.11 


Pro 
Printing nd binding $661.00 
ting | Ist 
ns S 68.00 
} ‘ ans 90.68 
$819.68 
Lists 
( ers Vrappine mins id mathne 51 4) 
e 1700 « ( PIS. 89 
$270.29 
1. EXPENSI $1080.97 


One hundred twenty copies of the membership list, 116 pages 


and cover, were supplied by the printer gratis. 
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COSTS PER COPY 


lransactions: 
Production (1960 copies) 
Distribution (1765 copies) 


rotal 


Pre ° 1 ‘ 
resession volume: 


Production (1750 copi s ) S0O.408 


Distribution (1700 copies) 0.159 
Total $().627 


These costs, relative to the number of pages in the book 


compare favorably with previous issues. 


The delay in publication was the result of unforeseen circum 
stances, beginning with dilatory authors and ending with press 
trouble and the failure of a paper mill—circumstances unlikely to 


recur another year. 

In view of the permanent nature of this record, the materials 
in the book were selected with great care, the paper having been 
especially chosen for durability and freedom from discoloration 
with age. 

The Editors are keenly mindful of the problems arising in 
the publication of remarks made, often without reflection or prep- 
aration, from the floor, and invite the guidance of the Council in 
such matters, as well as in any others which may occur to them. 
They have purposely avoided any form of censorship, regarding 
this as the function of the Section Chairmen, presiding over the 


discussions. They respectfully request the authors of discussions 
to submit for publication only those remarks actually made from 
the floor within the time limit permitted by the chairman of the 


session. 

A list of suggestions for the preparation of manuscripts and 
illustrations has been mailed in advance of the present meeting 
to all members appearing on the program, in an effort to reduce 
avoidable expense and, through uniformity of material, to improve 
the general appearance of the coming book. 

Respectfully submitted, 
ARTHUR W. PROETZ 
LAWRENCE Post. 
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he Academy has lost the following members by death since 


the last meeting: 


Dr. Hubert Arrowsmith 


De. Huperr Arrowsmitri of Brooklyn died there on August 


9, 1931,in his sixty-sixth year. A pioneer in bronchoscopy, Dr. 


\rrowsmith was a founder of the American Bronchoscopic So 


ciety. [le had practiced medicine continuously in Brooklyn since 
he was graduated from the Long Island College Hospital, where 


he received his degree in 1886. 


Dr. Arrowsmith was a Fellow of the American Laryngological 
\ssociation and a member of the American Laryngological, Rhino 
logical and Otological Society, the American Academy of Oph- 
thalmology and Otolaryngology, the American [ronchoscopic 
Society, the American College of Surgeons and the American 
\ledical Association 


\bout two years before his death Dr. Arrowsmith virtually 
retired from active practice. Prior to that time he was laryngolo- 
gist to Kings County Hospital, St. Peter’s Hospital, the Brooklyn 
State Hospital, the Jewish Hospital, the Brooklyn Hospital and 
St. John’s Hospital, all of Brooklyn. He was also consulting 
laryngologist at the Huntington Hospital, Huntington, L. I., and 
St. Anthony’s Hospital in Wood Haven, Queens. 


He is survived by his widow, Mrs. Josephine Howard Arrow- 
smith, three daughters, the Misses Miriam and Eleanor Arrow- 
smith, and Mrs. John Keith Baker of 51 South Oxford street, 


Brooklyn, and by a sister, Miss Edith Arrowsmith. 


Dr. William Ford Blake 


Dr. WintttaAmM Forp BLAKE of San lfrancisco, California, died 
\ugust 28, 1931, in Palo Alto, California, at the age of fifty- 
seven years. 

Dr. Blake graduated from the Cooper Medical College, San 
Francisco, California, in 1903. 

He was a member of the California Medical Association, the 
\merican Academy of Ophthalmology and Otolaryngology, and 


a Fellow of the American College of Surgeons. 
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Dr. George William Boot 


Dk. GeoRGE Winnixam Boor was born at Wilton, low: 
March 3, 1870, and died in Evanston, Hlinois, June 21, 1931 
Dr. Boot was graduated from Sioux City Medical Colleg 
IS93 and trom the University of Vennsylvania in 1898 
Ile was Chief of Stati of St. Franei 
and attending laryngologist and otologist 
pital, Chicago. Previously he had been 
Otology at Rush Medical College, and Assistant 
Presbyterian Hospital. 
During the last five vears Dr. 
research work to find a possible cut 
the Cancer Research Committee 
He was Captain, Medical Corps 
He was a member of the meric: 
American Medical Association, Chicago and Illino1 
cal Societies, American Academy of Ophthalmology 
larvngology, the Chicago Academy of Science, the 
emy of Science, also the Chicago Laryngological 


Society. 
Dr. Elmer Thomas Boyd 


Dr. ExMeR Tuomas Boyp was 
on November 24, 1930, at the age of 

His medical career began when he became a_ pharmacist. 
Later he entered the Missouri Medical College to prepare for the 
practice of medicine. After graduation he returned to his hom: 
in Texas and began practice in Waxahachie. Desiring to prepar 
for special service he took the courses at the Manhattan | ye al 
Ear Infirmary. 

In 1892, Dr. Boyd left Texas and went to Colorado, settling 
in Leadville. Subsequently he went to Denver and continued in 


1 
} 
I 


his chosen field. In Leadville and in Denver he was oculist and 
aurist for the Colorado and Southern Railroad. Just before he 
passed away he was appointed to fill a similar position with thi 
Denver and Salt Lake Railroad. 


Dr. Boyd was a member of the Medical Society of the City 


and County of Denver, the Colorado State Medical Society. lor 


many years he was a member of the Colorado Ophthalmology 


Society and for two years was its secretary. He was a member 
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also of the Academy of Ophthalmology and Otolaryngology, and 
the \merican \ledical \ssociation 
] 


Dr. Bovd left surviving him his widow and one son, 


Dr. John A. L. Bradfield 


Jou \. L. BrRApFIELD was born in East Fairfield, Olio 
md died suddenly, while on a pleasure trip, on March 25, 


Punta (iorda, 


Dradtield atte eureka College in Illinois, and, later, 


re of Physicians and Surgeons in Chicago, graduating 
f IXS8. He was in general practice for two and 
at Loyal, Wisconsin, before specializing 1n eye, ear, 
and throat. 

1S90-1891 he attended the Chicago Polyclinic and [linois 
eve and Ear [nfirn ary In the lall of 1891 he located 
Wisconsin, limiting his practice to diseases of the 
nose and throat. During 1895 and 1896 he attended 
London and Vienna. He was a member of the regular 

\dvisory Board of St is Hospital, 


Iradtield organized the LaCrosse County Medical So 


ch held its meetings in his office for several years 
was also a member of the State Medical Society, the American 
Medical Association, the American Academy of Ophthalmology 
and Otolaryngology, and was a |ellow of the American College 


of Surgeons. 


His widow and two daughters survive. 


Dr. Henry Harrison Briggs 


Der. Henry Harrison Briccs was born at Flag Pond, Ten 
nessee, near the North Carolina line, on February 20, 1871, and 
lied on February 2, 1931, aboard ship, while on a West Indian 
cruise in search of health. 

His early education was received in the schools of his vicinity 
and at Tusculum College, Greenville, Tennessee. After graduat 
ing from this college he entered the academic department of Yale 
University and received his diploma from its medical school in 
[NO7, 

For several years he continued the study of his special line 
of work in New Haven and at the Manhattan Eye, Ear, Nose 
and Throat Hospital in New York City. In 1900 he came to 
Asheville, where he practiced until his death. 
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Dr. Briggs was a member of the following organizations: 





American Medical Association, American College of Surgeons, 
American Ophthalmological Society, American Academy of Oph 





thalmology and Otolaryngology, American Laryngological, Rhino 






logical and Otological Association. 








Dr. George McClellan Burroughs 





Dr. GEORGE MCCLELLAN BurRROUGHS was born at Sugar 


Grove, Pennsylvania, October 24, 1862, and died in Danielson, 







Connecticut, March 1, 1931. His wife and two daughters survive 





him. 





Dr. Burroughs was graduated from Dalttmore Medical Col 


lege in 1900, and after postgraduate work abroad began practic 





in Danielson in 1904, giving especial attention to ophthalmology 





He was a member of the Killingly Medical Society, of which 





he was a founder, a past-l’resident of the Windham County Med 





ical Society, and a past Vice-President of the Connecticut State 


Medical Society. He was also a Fellow of the American Medical 






Association, of the American Academy of Ophthalmology and 





Otolaryngology, and of the American College of Surgeons. 





Dr. Burroughs served the Day Kimball Hospital of Putnam, 





Connecticut, for many years as ophthalmologist and President of 
the Staff. He was also Medical Examiner of the town of 
Killingly. 

His community activities included service as a trustee of the 
Brooklyn Savings Bank, and president of the Danielson Building 
and Loan Association. 

During the latter years of his practice Dr. Burroughs was 
handicapped by ill health, but he never faltered in giving notably 
efficient and painstaking attention to his patients or in his attend 
ance at all availabie society meetings. Born of a family of physi 
cians, he had a reverence for medical ethics too seldom seen 
nowadays. He took almost a fatherly interest in every young 















physician coming in contact with him. 





Dr. Wesley Lyman Curtis 







Dr. WesLEY LyMAN CurTIS was born at Tecumseh, Ne 
braska, January 7, 1870, and died in Omaha, Nebraska, on March 
9, 1931. . 

Dr. Curtis was educated in the public schools of the State and 
at the Omaha Medical College. Upon receiving his medical degree 
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from Rush Medical College in 1896, he was admitted to practice 
at Omaha, Nebraska. He became an instructor in anatomy at 
the Omaha Medical College in 1897, and was on the teaching 
staff for six years, maintaining at the same time general practice 
in ()maha. 

In 1905, Dr. Curtis went to the Phillipine Islands as surgeon 
of the Coast and Geodetic Survey, remaining on the islands two 
vears, serving one year as resident surgeon of St. Paul’s Hospital 
at Manila. Returning to Nebraska in 1908, he established an eye, 
ear, nose and throat practice at Fairbury, Nebraska. In 1918 he 


went to Lincoln, Nebraska, to practice his specialty with Dr. J. | 


llon s, which association continued until the date of his death. 


Curtis was a member of the Nebraska Medical Asso 


hel ©) 


ciation, and was President of the Lancaster County Medical 
ety in 1928. He was a Fellow of the American College of Sur 
geons and a member of the American Academy of Ophthalmology 


and Otolaryngology 
Dr. David Nichols Dennis 


Dr. Davip Nichois DeENNis, ophthalmologist, was bor 
Grafton, Massachusetts, December 23, 1858, and died at 
Pennsylvania, November 15, 1930. 

He graduated at Jefferson Medical College in 1881, begin- 
ning his professional career in the hospitals of Philadelphia. 
Subsequently he practiced general medicine for a brief period at 
Killingly, Connecticut, and Worcester, Massachusetts, after which 
he became hospital assistant at the Jefferson Medical College in 
Philadelphia. In the latter institution he was assistant to Pro 
fessor William Thompson, who was one of the early ophthal 
mologists in the United States. Dr. Dennis settled in Erie, Penn- 
sylvania, in 1885, and at first specialized in diseases of the eye 
and ear, but later confined himself to diseases of the eye. He 
served as ophthalmic surgeon at the Hamot Hospital, Erie, Penn 
sylvania, and for a period of twenty years was consulting ophthal 
mologist to the Bessemer Railroad. He assisted in forming the 
rie County Medical Society Library, and was twice president 
of the Society. 

He was a Fellow of the American Medical Association, 
\merican College of Surgeons, American Academy of Ophthal 
mology and Otolaryngology, American Ophthalmological Society, 
the Buffalo (New York) Ophthalmologic Club, and a member of 
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the Pennsylvania Medical Socte ty. \t one time he was a director 


of the Erie Chamber of Commerce, which was later merged with 







the Board of Commerce. 


lor a number of years, until 1916, he was special examines 





for the United States Pension Department, and was at one time 





} 


director of the associated charities of erie, and of the So 






Service Federation, later called the “Community Chest.’ 






Dr. Dennis published a number of articles dealing chiet! 





with the eve, ear, nose and throat, in various medical journals 








His widow and three children survive him 





Dr. Lawrence Webster Fox 






Dr. LAwrENCE Wesster Fox of Philadelphia, Pennsylvania, 





died June 4, 1931, at the age of seventy-eight years, 






Dr. Fox was graduated trom Jefferson Medical College « 
Philadelphia in 1878 and from the Medico-Chirurgical College ot 
Philadelphia in 1N96. 


He was a member of the American Academy of Ophthalmol 



















ogy and (Otolaryngology, and the American College of Sut 
geons ; Professor of Ophthalmology, Graduate School of Medicine 
of the University of Pennsylvania, and formerly Professor ot 
Ophthalmology, Medico-Chirurgical College of Philadelphia and 
the University of Pennsylvania School of Medicine ; Ophthalmolo 
gist to the Philadelphia Orthopedic Hospital and Infirmary for 
Nervous Diseases. 


Dr. Robert Clyde Lynch 


Dr. Ropert CLypE Lyncu was born in Carson City, Nevada, 
September 8, 1880, and died May 12, 1931, from injuries received 
in an automobile accident while driving with Dr. Joseph A 
Stucky, who was instantly killed. 

Although a Nevadan by birth, Dr. Lynch moved in early child 
hood to New Orleans, with which city he has been inseparably 
identified. He received both his preliminary and medical eduea 
tion there, graduating from Tulane Medical School in 1903. Lh 
occupied himself with general medicine for less than two years, 
and then began the study of otolaryngology in Tulane \fter a 
year there he continued his studies abroad. 

On his return, Dr. Lynch was associated with Dr. A. W. 
DeRoaldes, whom he succeeded as Surgeon in-( harge of the 


New Orleans Eye, Ear, Nose and Throat Hospital, and at his 
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death was Professor of Otolaryngology in the Post-Graduate 


School of Medicine at Tulane University, and Consultant in 


Dr. Lynch was a Fellow of the American Laryngological 
ssociation, the \merican Laryngological, Rhinological and Oto 
logical Society, the American Academy of Ophthalmology and 
rology, the American Medteal .\ssociation, the American 


Coll eot Sut eons, and a past President of the \merican bron 


pic Society. Tle was, from its inception, a member of the 
erical oard « {) irvngolog lor man ears he served 
the editorial Board of the Annals of Otology, Rhinology and 
{ 1 | and th \ ] es of Otolarvn olog 
Lhe ni especially for his s esstul development ot 
sion metl ( IrVNOSCOP In 1924 he deseribed 1 
t i te ({ Ue 1) ¢ ernal radical pansinusitis operation. 
( la cd 1 ( Cll ili I hich he described si 
Nn ly th s often called by his name, He had a special 
Crt I hnotoeray and \ One ¢ thre st Oa ompl s] 
pl of the | ae s e-cMmiinent it teache1 
a lu aS ~ ei] ‘ Ne ia eolog il societi 
( is t qaaress, ¢ \Mlay 12, 1931, that hi et his uw 
ar 1 trae 1 nl . mediate tamnly, but 
K\merican larvngolog 
( ci His ck ine O sons 
Dr. Robert Howell Taylor Mann 
Dk. Ropert Howe, Payvtor MANN was born on September 
24+, 18O8, at) Brownsville, Tennessee, and died at Texarkana, 


Ile received his medical education in the Vanderbilt Um 
versity School of \Mledicine at Nashville, and graduated with the 
legree Doctor of Medicine in 1893 l-ollowing this he practiced 

ith Dr. Gi. ©. Savage of Nashville, receiving special training in 
nose and throat work. Dr. Mann then took post-graduate 

ork in the Eye and Ear Hospital, and the Manhattan Eye and 
kar Llospital, New York City, following which he located for the 
practice of medicine in Texarkana, Arkansas-Texas. 

Dr. Mann was a pioneer in the reorganization of the State 
\ledical Association, and had much to do with the suecessful 


; career of the organization as it now stands. He had been a mem 


1 





ver continuously in good standing of the Bowie County Medical 
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Society, the State Medical Association, and the American Medical 


\ssociation. Because of the location of his native city, he occupied 





a somewhat dual role in membership. Ile also belonged to the 






rkansas State Medical Society, of which society he was Vresi 
\rl State Medical S ti hic! tv | 4 





dent in 1928-29. Tle was a past-lresident of the Northeast Texas 







District Medical Society, and also served as President of the Tri 


State Medical Society of Louisiana, Texas and .\rkansas. 





lle was one of the founders of the Texarkana Ilospital, join 





ing with Doctors T. by. Kittrell, S. A. Collom and E. L. Beck, 






more than thirty vears ago, in its establishment, He has since 






been a member of the Board and was its Secretary at the time of 





his death. His scientific attainments in his chosen specialty were 






of the highest type. He was a member of the American Academy 






of Ophthalmology and Otolaryngology. 





Hle was one of the organizers of the levee system in Millet 






' 


County, and remained active on the various boards of this system 






until the time of his death. 





Ile is survived by his widow and three children 





Dr. John Murray McFarlane 










Dr. Joun Murray MclarLANE was born in Toronto, Can 


26, 1930, at the age of sixty 





ada, and died in that city on May 





vears, 






He received his education in Upper Canada College and 





Trinity Medical College, and took post-graduate work in Vienna 


~ 





Dr. Meckarlane was a member of the Ontario Medical .\sso 






ciation, the Royal Canadian Yacht Club, and other associations 





including the American Academy of Ophthalmology and Oto 






laryngology. 






He left surviving him his widow. 


Dr. John Walter Park 











Dr. Joun Water PARK was born at Carsonville, Pennsyl 


vania, on October 22, 1855, and died at Harrisburg, Pennsylvania, 






on January 27, 1931. 






He received his early education in the common schools. [In 






1872 he began the study of medicine with Dr. Caslow of Halifax, 






Pennsylvania. At the end of three years he entered Jefferson 
Medical College and graduated in 1873. He located in Williams 







town, Pennsylvania, in 1879, where he engaged in general prac 






tice until 1889, when he went to Europe to take up the study of 
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the eye, ear, nose and throat. He was Clinical Assistant at the 
Royal London Ophthalmic Hospital, London, England, and 
at the South London lye Hospital. Ile then continued 

his studies in Berlin and [aris. 
In ISS9 he returned to New York and entered the New York 
halmic and Aural Institute, where he studied under Pro 
In March, 1890, he located in Harrisburg, Penn 
vas elected to the Harrisburg Hospital Staff the 


served on that staff until his retirement from 


Dr. Moses M. Savage 
\I. SAVAGE was born December 9, IS71. 


d his preliminary education at a German Giymna 


up pharma y at the ag , xamination 


1 
| 


11¢ Russi Dorpat 


{ 
t 


Pharmacist at 


ssed the Marvland Board of 


uated from the ¢ ollege | Clans Surgeons 
I895 and passed tl i board 


ical Medi 
In 1X99 oraduate 
ypkins Hospital, including a course in Clinical 
roscopy, and followed Dr. # nics for several vears. 
1907 and 1908 he was a demonstrator of lical Topography, 
vsical I yagnosis and | arvngolog 
nd from 1910 until his death was c rected with t Nose 
Throat Department of the Sinai 
ember of the stati 
vas physician to the Hebrew Benevolent Society and the 
friendly Inn and Aged Home for a number of years. 

Ile was appointed Coroner of Baltimore City, serving during 
the years 1914 and 1915. 

In 1921 he spent several months doing research work in the 
Clinics of Vienna, Upon his return he was appointed to the staff 
of the West Baltimore General Hospital and the Jewish Hospital 
for Consumptives. 

Ile was a member of the Medical and Chirurgical Faculty, 
Southern Medical Association, American Academy of Ophthal 
mology and Otolaryngology, Fellow of the American Medical 
\ssociation, and held the certificate of the American Loard of 
()to-Laryngology. 


Ile died at Baltimore, June 25, 1928. 
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Dr. Joseph Addison Stucky 









Dr. Joseru Appison Stucky was born in Louisville, When 


tucky, September 6, 1857, and died on May 12, 1931, having been 






instantly killed while driving with Dr. R. C. Lynch of New 






Orleans on the Dixie Highway near Lexington, when thet 





17 


collided with a motor bus, Dr. Lynch surviving only a few hou 






Phe accident occurred as they were returning to Lexington aftes 







a visit to Derea College. 


Dr. Stucky was best known, perhaps, for the establishment 





by him of clinics in the Kentucky mountains for the study and 






treatment of trachoma. Ifrom small beginnings, thirty years ago, 






these clinics have increased in number and size. Ile was instru 


hospita 





mental in having located at Richmond a Government 





for the treatment of trachoma. During the World \War he served 








as consultant in the Medical Reserve Corps 













He was an active member of numerous national medical 





societies, and was former Lresident of the American Acaden 





of Ophthalmology and Otolaryngology, and the American Laryt 


ical Society Hle was a Fellow 






geological, Rhinological and Otolog 


of the American College of Surgeons, and a member of the Ley 






ington Medical Society, the Fayette County Medical Society, the 





] 


Kentucky State Medical Society, the Mississippi Valley Medica 






Society, the Southern \ledical \ssociation, and thre \merical 
Medical 


Dr. Stucky was the author of many articles which 





\ssociation. 






] 
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published in medical journals, and was a lecturer on public heal 





and social welfare subjects. He was also a delegate to the Inte1 





national College of Surgeons in London, in 1912. For many years 







and until his death, he was a member of the Editorial Board of 


the Annals of Otology, Rhinology and Laryngology. 






Dr. James Cyrus Tucker 






Dr. James Cyrus Tucker, aged forty-five, died at his home 





> 


in Beatrice, Nebraska, Friday afternoon, July 3, 1931, of uremia. 





He was graduated by the University of Nebraska College o1 





Medicine in 1912. Following his graduation he practiced at Long 
Pine, Nebraska, until 1917, at which time he entered the Army 
as Captain in the Medical Corps. He served as Cinef of the lear, 
Nose and Throat Department at Base Hospital No. 1, in aris, 









and during this time he was commissioned a Major. 





Dr. Hiram Woods 
Maryland, Ne 


1D; 1931. ak eraduated fron 


n baltimore, 


1882 he graduated in medicine 


ctice to Ophthalmology and 


of anatomy at the University 


rom 1887 to 1894 he was Pro 
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fessor of Ophthalmology and Otology at the Women's Medical 
LXNO4 to 1920 lie Vals les 






College, Baltimore, now closed. From 


turer and professor of Ophthalmology and Otology at the Um 


versity of Maryland, and, in 1924, this university conferred upon 








him the honorary degree of LL.D. 


Hospital 





Ife was surgeon to the Presbyterian Eye and Ear 


Nc Surgeon at the Union 






in Baltimore until 1917, and Ophthah 
Protestant Infirmary, Hospital for the Women of Maryland. [Tl 
Pratt Hospital and 





Was consultant at the Shepherd and Enoch 


at the Washington County Hospital 












Hle was president of the Medical and ( hirurgical lfacu 
of Maryland, in 1906, and chairman of its Council for sever: 
years ; Chairman of the Section of Ophthalmology of the \mert 
can Medical Association, 1912; President of the American Oph 


thalmological Society, 1919; and a member of the American 







Board of Ophthalmic Examinations from 1915 to 1920, and agai 


from 1925 to 1926. He was a member of the Baltimore Stat 





( Dts 





Medical Society, Southern Medical Association, American 





logical Society, American Academy of Ophthalmology and Oto 






laryngology, and a Fellow in the American College of Surgeons 






lor a number of vears he was one of the directors of the National 


‘1 


Society for the Prevention of Glindness and a very actiy 
ber of the Maryland Society for the Prevention of Blindness 


Ned for the 


C mem 











YL mec tine of the latter soci ty al his office had been « 


day of his death, 












He his widow and four children 





1S SUT\ ived by 







Dr. James Madison Woodson 





Dr. JAMES MApison Woopson was born January 2, 1808, and 







died September 30, 1930, at Temple, Texas. 






Dr. Woodson was a graduate of Tulane School of Medicine, 


~~ 





New Orleans, Louisiana, and of the Physicians and Surgeons’ 


Medical College, New York ¢ ity. 










He was associated with the Scott and White Hospital sinc 





the beginning of his practice in Temple. He did the eye, ear, 






nose and throat work for this institution since its beginning. In 






1923 he organized the Woodson lye, Ear, Nose and Throat 


Hospital, and continued in close association with the Scott and 
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White Hospital lle, howe ver, continued to do all of the eve 


‘ £2ar, 
nose and throat work for the Scott and White Llospital, acting as 
a department of the Scott and White [lospital and also being an 
Independent organization, Dr. Woodson was engaged in the prac 

ear, nose and throat work in the Woodson [lospital 
vith his two sons, Dr. Palmer Woodson and Dr. Burbank Wood 
son, at the time of his death These tv 

him 


vo sons and one daughter 


Yespectfully submitted, 


H.W. Lyn 


accepted and the members 


Memory Ol the departed 


oF OrutTil 
1931 


he Ophthalmic Board has beet 
usual ina very successtul manner. We have held our t 
examinations this year, an 


Y: d on xtr: <anunation at Denver, at 
, 


ve examined ni policy of this 


ird to hold examinations twice a meeting of the 


and at the meeting of the American Medical Associa 
but we also occasionally, under justified conditions, 


aminations in some other part of the country. It 


no more extra examinations than necessary 


he standard of the men coming up seems 


to be impr 
ear; they are passing better examinations. And one of thi 
ine things about this Board is that there are a number of 


» have been practicin; 


Oo for twelve or fifteen o1 
oming up for certification. The Board son 
ply case records under such conditions, 11 
vouched for by good men. Sometimes when we are not quite st 


of their qualifications we give practical examination, but 


most 


the men 


are not required to take written examination. 


Dr. LutTuer C. PETER 


REPORT OF AMERICAN BOARD FOR COTOLARY NGOLOGS 
1931 
Che Board has held its two usual examinations, one in 


Vhiladelphia at the time of the American Medical Association ; 














TES 
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one in Indianapolis, immediately preceding this meeting. Also an 
\ngeles. The following is a resume ot 






extra exanination in Los 








the Board's activities: 











Los \ngeles 
Philadelphia 


Indianapolis 








Previously examined 






Total certificated 












who failed or were conditioned constitute about 12 





Those 


per cent. 









REPORT O1 


The Committee on Optics and Visual 






four meetings in the past vear 










visual acuity. the standardization of 







We are investigating 


instruments and othe 


test charts and colored lenses, ophthalmic inst 






subjects. 











{ iT the 





The committee requests $500.00 trom. the \cademy 





further investigation of visual acuity and other subjects 






Respectfully submitted, 


S. J. Beacnu, 






CONRAD BERENS, 
WILLIAM BENEDICT, 
Kk. V. L Brown, 

fe. ©: Beperr 
CHARLES A. BAIN, 
Winntvim WILDER, 


IeDWARD | \CKSON 











Committee, 





This report was referred to Counc il. 





Moved by Dr. Burt R. Shurly that this report he adopted 





Motion seconded and carried. 


a section on 


all know the 


original organ 


the American Ophthalmologt 


n (phthalmology of the American 
riginal scheme of things the pathol 
been both ophthalmic and otolaryn 

mumon, otolarvngology lagged behind 


n ophthalm 


WHI and 


personnel 


vo tumors 
carry on this work 


Research Council 


step in V1 ve full-time pathologist 
technician, thus relieving the \cademy in the 
financial contribution we have been making in the 
vas explained thoroughly to the Council and has re 
approval, so that in the future the Section on Ophthal 
the \rmy Medical Museum will be conducted exactly 


subject to the same jurisdiction of the Academy 





ut without the financial support, therefore reliey 
\cademy of an appropriation of about $500.00 a year. 


Dr. Harry S. GRADLE. 


Moved by Dr. T. EX. Carmody that this report be accepted. 


Motion seconded and carried. 
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\rmy Medical Museum, War Department, 
Washington, D. C., August 21, 1931. 





The following is the annual report of the Division of Ophthal 
mic Pathology at the Army Medical Museum to the Committee 


on Pathology of the American \cademy of Ophthalmology and 







Otolaryngology : 







Eye Specimet Eye Specimer Other I 
Received and Diagnosed Wher Illustration rovTaL 
Reported Received Models, Et 







lor 7 yrs. End 
ing Dec. 31, 1927 S00 583 1124 2484 







lor year End 
ing Dec. 31, 1928 177 46 225 
















For year End 
ing Dee. 31, 1929 305 21 0 320 












lor vear End 
. 
3 


ing Dee. 31, 193¢ 75 ()2 5 477 


Jan. 1, 1931, to 


July 1, 1931 215 0 0) 215 


Total 1129 





















1772 














One hundred and eleven cases of malignant melanotic 


are being followed annually and a report based on this group 





will he made to the Academy at the current meeting. 





Forty-five cases of retinoblastoma had been received up to 





January 1, 1931. The age at enucleation is from less than 1 to 





over 10 years. The involvement was unilateral in 33 cases and 





bilateral in 12. The nerve was involved in 13 cases and in 17 







more there was extension outside the globe. The duration before 


operation varied from one month to four years. Of the cases 





which have been followed to date, five are living, over five years 





after enucleation, three over 4 years, four over 3 years, four over 





2 vears, and two over a year. There were fourteen deaths report 


~ 





ed from tumor, all occurring in less than a year after enucleation 





There are no reports as to the outcome of six cases. Four of 





the fatal cases had extensions into the nerve beyond the lamina 





cribrosa, ten had extensions beyond the globe and nerve—that ts, 





extensions into the orbital tissues. There have been reported, 






therefore, no deaths from the tumor when it had not extended 





beyond the limits of the globe itself. 





The undersigned has not been informed officially of any action 
taken by the council with reference to the American Registry of 
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purpose of financing a continuation of this 

above indicates rather marked increase in the 

necessity for such action. It 1s recommended that 

ail of the American Academy of Ophthalmology and 
(ito-Laryngology give official approval to this effort and take 
r means may be at their disposal to assist in obtaining 


lle project on a sound, permanent financial 


\cademy Wil 
Vere Wwore favorable 
\nnals, the \1 


] 
ACV alice 


rods of the 

5 (4096 double vibrations) and ce 8192 double vibra 

tions) which had been perfected by Mr. B. Ek. Eisenhour of the 
Riverbank Laboratory, Geneva, Illinois. These rods were made of 


the same aluminum-magnesium alloy of which the newest series 


ks are constructed. Attention was called to the fact of the 


great advantage of the c-5 (4096 double vibrations) rod, which 
was that it vibrated from 50 to 90 seconds, whereas the very finest 
steel forks do not vibrate more than 20 to 30 seconds. It is, there 
fore, very useful at that pitch in detecting cases of beginning 
auditory nerve degeneration. Mr, Eisenhour has perfected a 
number of other rods, the highest pitch of which is 15,000 double 
vibrations. Of course a rod of this pitch vibrates for only a few 
seconds, but still it is useful in determining whether the individual 


can or cannot hear such a sound, 
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\nothe r very decided advances which \W ¢ would like lo re |) ri 


is that Mr. Eisenhour has been able to produce torks of the seri 





which we reported last year and the vear before, which ar 





almost overtone-free. [’ractically every fork when struck emits 






a number of overtones. These are sometimes very loud and last 







a long time, and therefore give confusing results, especially as 


regards the patient's observation of the sound he ts expected ti 





hear. As you all know, weights are supplied with the lowest 





pitched forks and these eliminate the overtones. With the mediun 





pitched forks, however, weights as a rule are not applied except 







in some of the German forks of the Edelmann series, When these 





weights are removed, very loud overtones are heard, With the 


medium pitched forks it is possible to eliminate most of thes 





overtones by applying a piece of rubber tubing around each prong 





and while this does not diminish the vibration period of the fork 
' 






very materially, still it does interfere in a slight degre Phe 


production of these new forks (which hav an overtone lasting 





only about one second or a second and a half) is of great advat 





tage, except that their cost 1s somewhat increased. It 1s neces 






sary to have only one or two medium pitched forks, so that this 







slight increase will not be of material amount 





these tw Lens, namely, tiie 


that 






Your committee believes 





production of this rather comprehensive series of sounding rods 





and the construction of overtone-free medium pitched tuning 


forks, mark a very important advance in our instrumentarium, 





and therefore widen our means of making good functional tests 






of hearing 





The committee recommends the adoption of this report and 





the continuance of the Committee for the Standardization of Tun 





ing Forks and Hearing Tests. 





Respectfully submitted, 
L. W. Di 
Ee. G. GILL, 
GEO. W. MACKENZIE, 


ROBERT SONNENSCHEID 








Chairman 






Qn motion of Dr. W. L. Benedict, this report was adopted 






and the committee continued. 


Dr. Joseph C. Beck announced that the Committee on Lye 





Legislation had no report to make, 





THIRTY-SIXTH ANNUAL MEETING 


REPORT OF SENIOR MEMBER OF COUNCIL. 
193] 


Council submits the following report 
Phe Council recommends that Dr. Joseph C. Beck be made 
an Hlonorary Member of the \cademy 
Phe Council recommends that Dr. J. W. Scales of Pine Bluff, 
\rkansas; Dr. John Westley Wright of Columbus, Ohio; Dr. W. 
Ik. Dixon, of Oklahoma City, Okla.:; Dr. Lewis E. Maire, Detroit, 
Dr. Fk. Vinsonhaler, Litthe Rock, Ark., and Dr. H. Stillson, 
Wash., be m: Members of the Academy 
(Council wishes to « xpress to the Research Fellows, Drs 
| McNally, their sincere appreciation for the very excel 
kellows have done during the past year. 
gy appropriations for research are recommended : 
Kirby, Research Fellow in Ophthalmology, and 
I. McNally, Research Fellow in Otolaryngology, each 
of $2,000 for one year 
upplementary contributions the Council recommends that 
riven to the Dx partment of | phthalmology to be divided 
vs: $200 to the International Committee on the Preven- 
Prachoma ; $300 to the Committee on Physiologic Optics. 
ouncil is trving to administer the Research TFeund as 
ally as possible. The idea is that the money contributed 
esearch should be only such money as interest on the research 
permit. With the reorganization of the \cademy’s 
ar there has been some change, but this will be 
taken care of in the future by certain changes in the by-laws which 
will provide definitely for the amount of money to be expended 
for research 
Phe Couneil recommends that $500 be given to the Depart 
ment of Otolaryngology, this fund to be distributed under the 
supervision of Dr. Mosher 
Phe Council also recommends a contribution of $500 to the 
Department of Ophthalmic Pathology, as heretofore. 
By resolution, the Council has approved the request of Dr. 
Shurly that the Academy join with other national otolaryngo 


logic societies in the formation of a Library of Otolaryngology. 


Dr. Joseph C. Beck was named to represent the Academy on this 


comiittee 
Dr. W. L. Benedict was named on the Committee on Physio- 


logic ( )ptics. 























PES 


MINI 








There has been reorganization, as vou know, of the 


Aci 













id 


emy’s affairs, and this will necessitate quite a few changes im the 


constitution and by-laws. The Council, therefore, 1s giving 


usual notice to its Fellows of these proposed changes. 


| he s¢ 


thre 


by 


laws will appear in the program sent out next year, as usual 


thirty days before the meeting of the Academy, so the 
can thoroughly digest the proposed changes \etion 
changes will officially take place at the next annua 


meeting. 


Phe Council also approves of the \Washington bi- 


activities in the vear 1932 


Phe 











S. Hlantord Meche 





resident 


Montreal, 


members 


( 


following officers have been named tor the ensu 


( 


nye 


1) 


th 


cs 


DuUusINess 


~ 






atl 





anada 


Vresident-llect Dr. Burt Ro Shurly Detroit, Mich 

Ist Vice-President Dr. Gsordon Lb. New Rochester, Minn 
2nd Vice-President Dr. Albert LaSalle Montreal, Canada 
3rd Vice-President Dr. Gordon F. Harkness Davenport, lowa 
Comptroller Dr. Secord HH. Large Cleveland, Ono 
Editor Transactions Dr. .\. W. Proetz St. Louts 
\ssociate l-ditor Dr. Lawrence T. Post St. Louts 


executive 


Secretarv- Treas 





Secretary tor 


Ophthalmology Dr. W. LL. Benedict tochester, Mim 
Secretary for 

Otolaryngology Dr. J. L. Mvers INansas City, Mle 
Sec'y Instruction in 

Ophthalmology Dr. Harry S. Gradle Chicago, II] 
See'y Instruction in 

Otolaryngology Dr. Wilham V. Mullin Cleveland, Ohio 
Member of Couneil Dr. Sylvester J. Beach — Portland, Me: 
Member Board of 

Ophthalmic Kxam. Dr. F. Vhinizy Calhoun Atlanta, Gia 


Place of meeting for 1932: Montreal, Canada 





LUTHER C, PETER. 












Moved by Dr. Harry S. Gradle that the report be adopted 


as a whole, and that the President be instructed to cast the unani 


mous ballot of the Academy for the officers named. Motion sec 


onded by Dr. T. E. Carmody, and carried. 








SIA TH VNUAL MEETING 


NEW BUSINESS 


Ir. Wherry asked us to express our 
to our activities this vear. [| would like to suggest that 
quent years our arrangements be such that the meetings 
nov conflict with each other. [ was exceedingly anxious to 
\mes’ lecture tonight, but it was impossible to do so 

ould be better for the Academy if the 

oO close, a little more time left between 

scientific sessions wall not be crowded, 

exercised in separating more widely 
which the members wish to attend. 

Phe members of the various committees 

ll please take note of that, and if there is 


1? 1) 


as a Warning 
ve a vote of thanks of the mem 
Indiana members who have contrib 
this a memorable occasion. ( Motion second 
rising vote 
WoILERR | would move a vote of thanks to Mr. 
krench Lick Springs Hotel, for the courteous 


us in putting over this meeting 


(GRADLI | would like to second that for the 


tion. Without the active aid of the hotel em 


lL have been impossible to have put on the program 
Motion unanimously carried. ) 
Concerning the Indiana physicians, [| wish 
that | have never worked with a bunch of boys and girls 
and anxious to please the men who have 


tate 


Election of Members 


\W HERR) Phe following applicants have been 


hip in the Academy : 
t 40th St... New York, N. Y., ALR. 


arter, 102 S. Clinton St., Towa City, Iowa, 


. Vietor Ricardo, 1801 Eve St., N. W., Washington, D. C 
\LR. 

\rbuckle, David Stuart, Henry 
ALR. 


lord Tlospital, Detroit, Mich., 
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Baer, Benjamin F., Jr., 1927 Spruce St., Philadelphia, Pa., Op 


Barton, John b., Long View, Washington, ALR. 


Beisbarth, Carl Conrad, 3720 Washington Ave., St. Louis, Mo., Op 

Berliner, Milton Lionel, 37 W. 57th St.. New York, N. Y., Op 

Bernstein, Philip Frank, 1571 astern Parkway, Brooklyn, N. \ 
\LR. 

Dever, Theodore ernest, $19 AMlayestic bldg P Denver, Colo., \LR 

Black, W. Byron, 535 Professional Bldg., Kansas City, \o., ALR 

Blackmar, Francis Burton, Woolworth Bldg., Columbus, (ia., 
\LR. 

bowers, Chester Herbert, 11360 West 6th St., Los Angeles, ©; 
\LR. 

Boyee, William Alexander, 1210 Roosevelt Dldg., 
Cal. ( yp. 

Bricker, Sacks, 3701 N. Broad St., Philadelphia, Va., 

Bryant, Ben L., 19 Garteld Place, Cinemnati, Ohio, 

Buck, Clair Aurelius, 207 Rogers Dldg., Glens lails, 

Buckingham, Tracy Willis, Bismarek, N. D., ALR 

Bullwinkel, H. Griffin, 30 East 76th St... New York, XN. Y., ALK 

Buonaguro, Michael James, 589 Lorimer St., brooklyn, N.Y., Op 

Buzzard, Josiah Floyd, 1110 Thirteenth Ave., Altoona, Pa., Op. 

Cassidy, Waldron Alvin, 16020 Medical Arts Bldg., Omaha, Neb., 
\LR. 

Castroviejo, Ramon, 231 West Washington St., Chicago, IIL, Op 

Chaffers, William Henry, 190 Bates St., Lewiston, Me., ALR 

Clark, Cecil Pratt, 921 Hume-Mansur Bldg., Indianapolis, Ind., 
Op. 

Chamberlain, Webb Parks, 7405 Detroit \ve., Cleveland Ohio 

Croissant, Charles Augustus, 390 Main St., Worcester, Mass.. 
\LR. 

Crume, John James, 320 Amarillo Bldg., Amarillo, Texas, ALR. 

Davis, Thomas Carroll, 3128 N. Broad St., Philadelphia, Va., 
\LR. 

Dearmin, Robert Mason, 915 Hume-Mansur Dldg., Indianapolis, 
Ind., ALR. 

De Coste, Stephen Herbert, 1179 Dean St., Brooklyn, N. Y., ALR 

Delaney, James Henry, 138 West 9th St., Erie, Pa., Op. 

Denison, Ward C., 20 E. 53rd St... New York, N. Y., ALR. 

Dickson, James Charles, 622 Medical Arts Bldg., Houston, Texas, 


ALR. 








( 
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lonohoe, Edward Cyril, 306 Professional Bldg., Glendale, Cal., 
\LR 
Mugherty, Clifford 1... 104 S. Michigan 
dow, Julian Neal, 727 W. 7th St., Los Ang 
luke, Roncie Renfro, ZOS Citizens’ Bank 
ALR. 
why, Ikdwin’ Blakeslee, 520 Commonw 
\lass., ALR 
arnest, Clarence rwin Tlospital, Pueblo, Colo., ALR 


Ikdgerton, Ambro arl, : xford Drive, Beverly Tfills, 


Blde., Indianapolis, Ind., 


Atlanta, <4.a:, 


\ 1 
stlieay ’ 
t., Wailhamsport, 


Philadelphia, Pa., Op 


St., Worcester, Mass., ALR 
83rd St., New York, 


Roosevelt, 404 Laurel Blde., \luscatine, 
\lichael, 104 S. Michigan Ave., Chicago, 
Lawrence, 1413 Medical 
\LR 
ugh, H1., 205 Medical Arts Bldg... my . Penn., 
Ilarris, |. Harley, Medical | Penn., ALR 
Haupt, Wilham Carl, 1235 Dean . ¥., ALR. 
Heimberg, Charles Jerome, u Slde., Pensacola, HF la., 
\LR. 
Hendricks, Louis Joseph, 210 W. 12th St., Cineimnati, Ohio, Op. 
Hewson, William, 1721 Vine St., Philadelphia, Pa., \LKR. 
High, Isaac Beidler, 326 North 3th St., Reading, Pa., ALR 
Hilding, Anderson C., Mavo Clinic, Rochester, Minn., ALR 
Hlollender, Abraham Risel, 30 N. Michigan Ave., Chicago, H1L., 
\LK. 


r, William I°., 36 Pleasant St., Worcester, Mass., Op. 
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Hotchkiss, Walter Thomson, Aladdin Dldg., Miami Beach, lla., 
ALR. 

Hloward, Robert Edwin, 2600 Union Central Dldg., Cinemnati, ©)., 
ALR. 

Howell, Donald MelLean, 16008 Eaton Tower, Detroit, Mich., ALR 

Hubbard, William Barrington, 301 Dryden Bldg., blint, Mich., 
ALR. 

Hume, John Raymond, 1230 Maison Blanche Dldg., New Orleans 
La., ALR. 

James, William Mahlon, 640 S. Kingshighway, St. Louts, Mo., Op 

Jameson, Patrick Chalmers, 139 Montague St., Grooklyn, N.Y 
( p. 

Jennings, Charles W., 315 Highland DBidg., Pittsburgh, la., 

Jerome, William Ziporkes, 436 Fort Washington Ave., New 
N.Y. ALE. 

Kittredge, Frank Everett, Masonic Temple, Nashua, N. 11... ALR. 

Knighton, Willis Sackett, 40 E. 61st St.. New York, N. Y., Op. 

Kronfeld, Peter Clemens, 950 E. 59th St., Chicago, Hl., Op 

Kulvin, Max M., 1 N. Crawford Ave., Chicago, Il., ALR 

Lampert, Max Thaler, 55 EK. Washington St., Chicago, Il, ALR 

Lawson, Lawrence James, 636 Church St., F-vanston, Il., \LR 

Leasure, John Kent, 611 Hume-Mansur Bldg., Indianapolis, Ind., 
ALR. 

Leshin, Norman, 180 N. Michigan Ave., Chicago, IIL., 

Levine, Joseph, 113 Kast 61st St., New York, N. \ 

Levy, Harry H., 1016 Fitth Ave., New York, N. Y., Op 

Littell, Joseph Jerome, 603 Hume-Mansur Bldg., Indianapolis, 
Ind., ALR. 

Logue, Lyle James, 1304 Walker Ave., Hlouston, Texas, ALR. 

Lowell, William Holbrook, 82 Commonwealth Ave., Boston, 
Mass., Op. 

Luhr, Alfred Francis, 40 West North St., Buffalo, N. Y., Op. 

Luong, Romeo A., 1713 Pine St., Philadelphia, Pa., ALR. 

Lynch, Robert James, 818 Equitable Bldg., Des Moines, Lowa, 
ALR. 

McAndrews, Leo Francis, 1930 Chestnut St., Philadelphia, [’a., 
Op. 

McDougall, William Lowndes, 417 Atlanta National Bank Bldg., 
Atlanta, Ga., ALR. 

MeGregor, Gregor William, 170 St. George St., Toronto, Canada, 


ALR. 
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cheown, Hugh Spencer, 30 West 59th St., New York, MM. Was 
()p 
Cready, Paul Beattie, 442 Temple St., New Haven, (Conn., 
\LR 
Meek, Raymond Emory, 30 FE. 40th St., New York, N. Y., Op. 
Melton, Bernard Lee, Jr., 605 Goodrich Bldg., Phoenix, Ariz. 
\lovle, Eugene Henry, JOSS Park Ave., New York, N. Y., ALR. 
Wer, Theodore Earl, 122 S. Michigan Ave., Chicago, Hl., ALR. 
Her, William Humphreys, 502 Tribune Bldg., Terre Haute, Ind. 
oss, Olin Winn, 611 Weber Bldg., Lake Charles, La., ALR. 
Lillian Barbara, 404 Continental Bank Bldg., Indianapo 
lis, Ind., ALR. 
7 \] 


rray, Llenry Joseph, 53 South St., Stamford, Conn., ALR. 





Burton, 201 N. Second Ave., Alpena, Mich, 


thur Holmes, 1162 Willamette St., eugene, Ore., Op. 


VY Hora, Bernard Anthony, 8-266 General Motors Bldg., Detroit, 


\Mich., ALR. 
Parker, Harry Lawrence, 88 Kast Ave., Lockport, N. Y., ALR. 
Peer, Lyndon Arthur, 965 road St., Newark, N. J., ALR. 


Verheram, ( has. Cregolaw . 642 \ledical Arts Bldg - Portland, ‘ re... 


~ 


\LR 
Pomer, George Henri, 00 Bay State Road, Boston, Mass., ALR. 
Rhein, Alfred Edwin, 414 Tribune Bldge., Terre Haute, Ind. 
Rosenbluth, Michael, LOIS E. 163rd St., New York, N. Y.. ALR. 


Russell, Nand Dovle, 58 E. Washington St., Chicago, IIl., ALR. 


Schiefelbein, Harry Theodore, Stevens Clinic Hospital, Welch, 


ck, Nathan, 815 S. &th St., Manitowoc, Wis., ALR. 


~Svivio Amedeo, 55 East Washington St., Chicago, IIL., 


Itz, Samuel, Provident Bank Bldg., Cincinnati, Ohio, ALR. 
ttel, Nathan, 250 W. 94th St., New York, N. Y., ALR. 
ward, Jackson Anderson, 121 I. 60th St., New York, N. Y., 
\LR. 
Shannon, Clarence William, 1215 5th A\ve., Seattle, Wash., Op. 
Simpson, George Victor, 1710 R. 1. Ave., Washington, D. C., Op. 
Smith, James Morrisset, 123 . 53rd St., New York, N. Y., ALR. 
Smyth, Dunean Campbell, 375 > Commonwealth Ave., Boston, 
Mass., ALR. 
Snelling, Pinckney Welch, 179 Allyn St., Hartford, Conn., ALR. 
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Stevenson, William Warren, 416 Kresge Dldg., Flint, Mich., ALK 
Streit, August |., 811 Fisk DBldg., Amarillo, Texas, ALR 
Taylor, Edgar Merle, 642 Medical Arts Bldg., Portland, Ore., Op 


Thorpe, Harvey Edward, 8075 Jenkins Arcade, Pittsburgh, l’a., 


Op. 
Tusak, Ervin Anthony, 115 EE. 90th St.. New York, N.Y., Op. 
Vail, Derrick Tilton, Jr., 24 E. 8th St., Cinemnati, ., Op 
Valone, Frank Horace, 258 Genesee St., Utica, N. Y., ALR 
Van Osdel, Harry Allen, 828 Chamber of Commerce, Indianapo 
lis, Ind., ALR. 
Wachsberger, Alfred, 51 W. 73rd St... New York, N. Yo, ALK 
White, Vivian Parley, 1010 Ezra Thompson Bldg., Salt Lake City 
Utah, ALR. 
Wickliffe, Thompson Flournoy, Tweedy Dldg., Jasper, Ala., ALAR 
Wilson, Robert G., Kresge Bldg., Batavia, N. Y.. ALR 
Wincor, Henry G., 2021 Grand Concourse, New York, N. Y., Op 
Wolcott, Charles Clements, 291 N. Broadway, Yonkers, \ 
\LR. 
Yates, Earl Carroll, 190 N. Upper St.. Lexington, Ky., ALR 


Dr. W. PP. Witerry: These men have all received their cet 
tificates from the Boards and are found to be acceptable to the 
Council. | move you that this list of 138 names be elected to 
membership in the Academy. ( Motion seconded by Dr. Gradle and 


carried. ) 


THe Presipent: [| will appoint Dr. Carmody and Dr. Ben 


dict to escort our newly elected President to the platform 


Dr. S. HLANForpD McKee: Mr. President and Members of 
the Academy—lI will detain you only a minute or two, and | 
would like to reiterate what | said last night about the wonderful 
feeling it has g1\ en me to be elected by this \cademy to this high 
office. I assure you that no one who has ever assumed the office 
has done so with greater pride, and with a more acute idea of his 
responsibilities and obligations to this \cademy. You know as 
well as | how the work of the Academy goes on. The Executive 
Secretary-Treasurer has the work so well in hand that | really 
feel something like the policeman who was on a traffic corner 
when a woman driver came along—one of the kind that holds out 
her hand just the same, whether she wants to stop, to go ahead 


or to turn right or left. The policeman held up his hand, but she 
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ahead; he shouted at her to stop, and she finally did 

the curb. Tle went over to her and said, “Didn't you see 

my hand?” “Yes, I saw yous” “Didn't you hear me 

to stop ” “Ves, I heard you * “Well.” said the cop, oa 

as well YO home. | don't seem to be doing much eood 
| think that is pretty much the position of the President 
vonderful organization, But | promise you [| am not going 


| will hang around. 


regards the meeting next year in Montreal, if it can be 
fter the middle of September, before our Fall weath 
the chances are we will have good weather. | hope you 
\Ve can promise you a good meeting and a good time 


golf and tennis and anything else vou want. 
Nd like again to say how much | appreciate this honor, 
self, but for our Canadian members. It is a great trib 
nlike Dr. Birkett, who has been the great representative 
pecialties in the city of Montreal, as vou know, and it 1s 


yall the Canadian members. [ thank you more than | 
at honot 
l will ask Dr. Newhart and Dr. Lancaster 
President-elect 


\Ir. President and Members—lIt 1s 
make ; ech or tell a story, but an honor of 


es only once in a lifetime to any one of us. | look 


upon this as the greatest of our special societies, and it is indeed 


arvelous honor and privilege and pleasure to be able to serve, 


as we go through life | think one of the great joys is to 


opportunity to serve our profession. 


| am sure we will have a marvelous session at Montreal. | 
have been there several times, and if there is anvone here who 
has not been there | can give it every recommendation in the 
world as a marvelous place for a meeting, and the Canadian brand 


of hospitality IS ¢ xceeded by none 


\What the future will map out for us remains to be seen, but 
with your loyal support and help, [| am sure this Academy will 
eo on to better and finer things. [ assure you that from the bottom 


of my heart | appreciate this honor. 


hue PRESIDENT: Gentlemen, we stand adjourned. 





MINUTES 


SECTION ON OTOLARYNGOLOGY 
IeRIDAY JNFTERNOON SESSION 


The Friday afternoon session convened at one-thirty, the 
President, Dr. John I. Barnhill, presiding. 

Dr. Ralph A, Fenton (and Dr, Olaf Larsell), Portland, Ore., 
presented a paper entitled “Some [experimental and Clinical Ob 
servations on the ‘Reticulo-l-ndothelial’ Components of .\ccessory 
Sinus Mucosa.” Discussed by Drs. Frank J. Novak, Chicago; 
Harris P. Mosher, Boston, and Ralph \. Fenton. 

Dr. John A. Pratt, Minneapolis, Minn., read a paper entitled 
“Atrophic Rhinitis.” Discussed by Drs. Hal Foster, Kansas City, 
Mo.; Harry L. Pollock, Chicago, and John .\. Pratt 

Dr, Maxwell Fineberg, St. Louis, Mo., read a paper entitled 
“General Otological \spects of Cholesterin Metabolism.” [is 
cussed by Drs. S. J. Nopetzky, New York City, and Maxwell 
lineberg. 

Dr. Gabriel Tucker, Philadelphia, read a paper entitled 
“Early Intrinsic Cancer of the Larynx: Diagnosis and Treatment 
with Observations in Laryngofissure as a Method of Cure in a 


Series of Over Twenty-five Cases.” Discussed by Drs. Gordon 


Bb. New, Rochester, Minn.: Robert Sonnenschein, Chicago: Harry 


L. Pollock, Chicago; T. EK. Carmody, Denver: Joseph C. Beck, 
Chicago, and Gabriel Tucker 
The Thirty-sixth Annual Meeting of the \merican Academy 


of Ophthalmology and Otolaryngology adjourned sine die. 





ALPHABETICAL LIST OF MEMBERS 


HONORARY FELLOWS 


Ave., Chicago, Ill., ALR 
\Mlontreal, Canada, ALK 
\W. 1, London, Eng 


_ London, eng. 
. '* zecho Slovakia 


Wimpole St.. W. 1, London, Ene. 
Glasgow, Scotland 

Dudape st. \ III, \laria, ‘ 39, AL \ 
314 14th St.. Denver, Colo., OP 
West St.. Durban, Natal, Africa 
Ibeck St., W. 1, London, I:ng 

oad, Ashtead, Surrey, Ing. 

e, W.1, London, Eng 
strasse 20, Zurich, Switzerland 
Hospital, London, Eng., Op 
ijnsburgerweg, 6 .\, Leiden, Holland 


~ 


LIFE MEMBERS 


Republic Bldg., Denver, Colo., ALR 


Nicollet Ave., Minneapolis, Minn., OAL 

University Place, Pittsburgh, Va., OALR 

\edical ts Bldg., Oklahoma City, Okla., OALR 

(1804 

1426 Professional Bldg., Nansas City, Mo., ALR 

(1903) 86 Wentworth St., Charleston, S. C., OALR 

Metropolitan | dg. Denver, Colo., OALR 

. (1900) IL resge Dldg., Detroit, Mich., OALR 
(1905), 320 W. 89th St., New York City, N. Y., ALR 

. Medical Arts Bldg., Omaha, Nebr. OAL KR 

Radnor, Pa., Op. 


\Mlain St.. Pine Bluff, Ark., OAL RR 


Chestnut St., Philadelphia, Pa., Op. 
384 Post St., San Francisco, Cal., ALR 
Palos Verdes Estates, Calif., ALR 
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Cineinnati, ©., 





STEWART, T. M. 901 Union Trust Bldg... 







STILLSON, TH Seaboard Bldg., Seattle, Wash., OALR 
VINSONHALER, F. (1902). Urquhart Bldg., Little Rock, Ark., OAL AR 
\Woop, Casey -\. 7 \W. Madison St., Chicago, Hl, Op. 
Wricht, Joun W. 137 I. State St., Columbus, Ohio, Op. 
Youna, H. B. 204 Jefferson St., Burlington, fa., Op.A 


















Attended 


1931) meeting Number in) parentheses indicate vear ou 
the Kellow became a member of the Academy. lellows are requested 






missing data and report errors in addresses or specialties t 


tarv, Dr. W. P. Wher \ledical Arts Blde.. Omaha, Nel 

















FELLOWS 
A 







\sporr, W. J. (1919) Carnegie Medical Bldg., Cleveland, (., OAL 
\BRAHAMSON, IRA A. (1927) 
005 Traction Dldg., Cincinnati, ©)., Op. 






1” 


ApAMs, A. L. (1905) Protessional DBldg., Jacksonville, [1.. COAL 
\pams, C. FF. (1908) 34 West State St., Trenton, N. J., OALR 
\pAMS, CHARLES JoserH (1928) 
1O1 WW. Sveamore St., Kokomo, Ind., OALR 
\pams, D. S..508 Hume-Mansur DBldg., Indianapolis, Ind., OAL 
\DAMS, ELDRIDGE S. (1920) 
\eronautics Branch, Dept. of Commerce, Washington, D. C., ATR 
\pAMsS, FRANK M. (1924) 
122 Waterman St., Providence, R. 1., ALR 
\pAmMs, FreD'K W. (1920) 

Roosevelt Clinic, 1114 Boylston \ve., Seattle, Wash., OALR 
\DKINS, GEo. ELt (1929). Jackson Infirmary, Jackson, Miss., ALAR 
\pLeR, FRANCIS HEED (1929) 

313 8S. 17th St., Philadelphia, Pa., Op 


\eEBLI, RupoLF (1931) 30 Ieast 40th St., New York, N. Y., Op 


















\can, Wu Bb. (1930) 510 Third St., Brooklyn, N. Y., Op. 
\GNEw, F. F. (1920)...120 3rd Ave., S. E.. Independence, la., OALR 
AINSLIE, GEORGE (1921) Selling Bldg., Portland, Ore. OOALR 






ALBRIGHT, LT -Com. P. M., M. C. U. S. Navy (1922) 
U.S. Naval Hospital, Annapolis, Md., OAL 
\tpricguT, Geo C, (1931)..102 S$. Clinton St., lowa City, la., ALR 









\LpEN, ArTHUR M. (1922) Frisco Bldg., St. Louis, Mo., ALR 
\LpERDYCE, Wo. (1908) 513 Madison Ave., Toledo, O., OALR 
\LEXANDER, GEO, J. 1930 Chestnut St., Philadelphia, a., ALR 






" ALFARO, V. R. (1931) 
I8O1 Eye St.. N. W., Washington, D. C., ALR 
ALKIRE, H. Is. (1898) 614 Kansas Ave., Topeka, Kan., OAL 
ALLEN, Cuas E. (1920) 
712 Waldheim Bldg., Kansas City, Mo., OALR 
ALLEN, G. HENry (1916) Mills Bldg., Topeka, Kan., OOATLR 
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ka. Kan. OALR 


lhcb. (OAT IR 


(1920) 
Profess4 
1928 ) 
GOO C; 
(1929), 502 Woodland 


2 Mae 


\ ( 








182 Pearl 


Hlume-Mansur Bldg.. Indianapolis, 


\RR 54 317 Main St.. Ee. Hamilton, Ontari 





\SBURY y WK. (1925)....3549 Holly Lane, Cincinnati, ©., 
\sH, GARR x (1920 1 Main St... Bradford, Pa., 
\suiey, T. (1920 Sth Ave., Kenosha, W1s.., 
\PKINSON . 2s CEOS) 
Med. Arts Dldg.. San Antonio, Tex., 


(1929) 


ATKINSON, 
Coronado Bldg., Greeley, Colo., 

1925) 
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DAILEY, GILBERT L. O18 N. 3rd St., Harrisburg, Pa., OALR 
Daimy, Louis (1926) Med. Arts Bldg., Houston, Tex., OALR 
., Houston, Tex., OALR 


S- 


1117 
Dainy, Ray k. (1926),1117 Med. Arts Bld 


I 
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lirst Nat'l Bank Bldg, Jackson, Tenn., O.\LK 
\NIELS, RoI Box O85, New Bern, N. C., OALR 
ARMER, Geko. w\. (1921) {Ol ‘Verminal Bldge., Aurora, HL, OALK 
kroW, ©. HL. (1928), 110 Metropolitan Bidg., Denver, Colo., ALK 


\wipson, Hl. P. (1924) 


1424-30 N. Michigan Ave., Chicago, II. 





~" yp 


Yavipson, Morris (1929), 210 W. 70th St., New York, N. Y., Op. 
Mavies, HL. be. (1930), 1835 Eve St., N.W., Washington, D. C., ALR 
Davies, J. S. (1927) Medical Arts Bldg., Tacoma, Wash., OLR 
davies, T. A. (1913) 578 Sherborne St., Toronto, Can., (O ALK 
davis, A. Epwarp 10 E. 6lst St., New York City, N. Y., Op. 
avis, CHARLES L. (1928) 
1305 Medico-Dental Bldg., San Diego, Cal., ALK 
Davis, fA. (1927), 224 W. Washington Ave., Madison, Wis., OALK 
Davis, G. | 1060 Fitth Ave., New York City, N. Y., OALK 
Davis, Harry b. (1920) Bryant Bldg., Kansas City, Mo., OAL 
Davis, |. CALWIn (1928) $25 Aquila Court, (maha, Neb., O.ALLR 
DAVIS | | Kress Bldg., MeAlester, Okla., IALR 
Davis, J. L 135 S. US8th St., Philadelphia, Pa., ALK 
Davis, Ranpu i. (1920) Maver Bldg., Portland, Ore., OALR 
avis, THomas C. (1931) 
3128 N. Broad St., Phi adelphia, Pa. Adis 
) Piomas \W 
210 (Hanlon Bldg., Winston-Salem, N. C., OALR 
Mavis, Wa. ©. (1930) 327 I. State St., Columbus, ©., Op. 
Yavis. W. Titornwann (1919) 
927 Farragut Sq., Washington, D. C., Op. 
|) KENNETH M. (1930 
121 University Place, Pittsburgh, Pa., ALR 
Dayton, G. 1401 S. Hope St., Los Angeles, Cal., OALR 
Devt, Joun FRANCIS (1928 ) 
lirst Nat'l Bank Dldg., Springfield, H1.,OALR 
1) \LFRED, 308 Medical Arts Bldg., Grand Rapids, Mich., Op. 
1); \RTHUR C, (1929) 
Hot Springs Clinic, Hot Springs, S. D., ALR 
Dean, F. W. (1904) 532 First Ave., Council Bluffs, la., OALR 
DEAN, L. W. 

\ledical School, Washington University, St. Louis, Mo., ALR 
DEAN, WALTER (1917 ) 300 Irancis Dldg., Louisville, Ky., OLR 
DrEARMIN, Ropertr M. (1931) 

[lume-Mansur Bldg., Indianapolis, Ind., ALR 
Denor, M. P. First Nat'l Bank DBldg., Miami, Fla., OALR 
DecnerD, H. B 1515 Medical Arts Bldg., Dallas, Tex., OALR 





cCurer, M. Arcuipanp (1930) 


Professional Blde., Westtield, Mass., 
I'rances DBldg., Sioux City, la., 


CKER, J. C. (1918) 
Coste, STEPHEN H. (1931) 


1179 Dean St., Brooklyn, N. Y., 
FNET, Wa. A. (1921 )..28 Adams Ave. West, Detroit, Mich., 


\LKR 
OOALR 


“~ 


\LI 
\LI 


“~ 
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DercuLer, Lynx W. 1930 Chestnut St., Philadelphia, Pa., OAL 
Drnaney, James Hl. (1931) 138 West 9th St., lorie, Pa., Op 
Deen, Joun FRANCIS (1928) 
1048S. Michigan Glvd., Chicago, Hl, ALK 
Dintson, Warp ©. (1931), 20 EK. 53rd St... New York, N. Y., ALK 
DENMAN, IRA O. (1915) 330 Richardson Bldg, Toledo, O., OALR 
DeNNtis, Epwarp I. (1921) 309 W. 10th St., Erie, Pa., OALR 
DeENNIs, FF. L. (1906) 3811 Hawk St., San Diego, Cal., ALK ' 
Dennis, GEO. J. (1910)..25 EE. Washington St., Chicago, [L, ALR I 
Derpine, C. W. (1930) 17 W. 54th St., New York, N. Y., ALR : 
Derby, GEO. S. 5 Bay State Rd., Boston, Mass., Op. i 
DETLING, FRANK E. 500 S. Lucas Ave., Los Angeles, Cal., OALR : 
DrEWEESE, CLARENCE....201 West Second St., Lexington, Ky., OALKR 
Dewey, C. H. (1912), Maj. M. C., U. S. Army, 
U.S. Army Hosp., Ft. Benj. Harrison, Indianapolis, [nd., ALR 
DeWitt, Epwarp Nicnuonias (1928 ) 
836 Myrtle Ave., Bridgeport, Conn., Op.\ 
Dickson, James C. (1931) : 
Medical \rts Bldg., Llouston, Texas, \LR i 
Dickson, JOHN ForREsT (1928) . 
956 Shattuck Ave., Berkeley, Cal., OAL 
Ditton, Irv H. (1930) 
\. T&S. Fb. Ry. Hospital, Topeka, NKan., Op 
DINTENFASS, HENRY) 1305 Spruce St., Philadelphia, Pa., \LK 
Dixon, Fred W. (1929) Rose Bldge., Cleveland, ©)., ALR 
Dixon, G. S. 1150 lifth Ave., New York, N. Y., R 
Dixon, Orro J ‘SON (1928) 
Professional Building, Kansas City, Mo., ALR 
DiuGAscH, Louts (1929)....110 E. 36th St., New York, N. Y., ALR 
DoAaNE, L. L. (1905) 357 N. Main St., Butler, Pa., OALK 
Doprs, ©. R. (1930) 2435 N. Grand Blvd., St. Louis, Mo., ALR 
Dopp, Oscar (1903) 636 Church St., Evanston, HL, Op 
Donerty, Wa. B. (1927) 
150 W. 55th St., New York, N. Y., Op 
DoLMAN, Percivar (1919),490 Post St., San Francisco, Cal., Op 
DoNNELL, N. R. (1917)... Metropolitan Bldg., St. Louis, Mo., Op. 
Donouer, Wn. D. Boston Bldg., Salt Lake City, Utah, OALK 
Dononor, Ep. C. (1931) Professional Bldg., Glendale, Cal., ALR 
Donovan, JNo. A. (1902)...507 Phoenix Bidg., Butte, Mont., OALKR 
DoRENTE, D. R. First Natl Bank Bldg., Fort Smith, Ark., OALR 
DorGE, RicHarp IrRvING (1922) 
2319 Sixth St., South, Minneapolis, Minn., OALKR 
DouGHERTY, CLirForD L. (1931) 
104 S. Michigan Ave., Chicago, IL, ALR 
DOUGLAS, FREDERICK ALEXANDER (1922) 
303 State Bank Bldg., La Crosse, Wis., OALR 
Dow, FRANK E. (1914) 4 West St., Northampton, Mass., Op. 
Dow, JULIAN NEAL (1931).727 W. 7th St., Los Angeles, Cal., Op. 
Dow Linc, J. IvIMEy 116 Washington Ave., Albany, N. Y.,OALR 
Dow Line, J. T. (1915) 1115 Terry, Seattle, Wash., OALR 
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) JF. (1916 Jefferson Bldg., Peoria, HL, OALR 


YoKE, Roncre R. (1931) Citizens’ Bank Bidg., Tampa, Ila., ALR 
LANEY, Ocraves (1917) S11 Brown Bldg., Louisville, Ky., ALR 
YUNG R.A 1929) 339 Amarillo Bldg... Amarillo, Texas, (LR 


JUNI py. | WRN ( ? 1920 

101 Main St., Anaconda, Mont., OALR 
MONN, MURISO? Richmond, NKy., OALR 
YUN cz Bb {th and Railroad Sts., Ironton, O., OALR 
1 Ge, Gr J. 4 1924 


30 W. 59th St., New York Citv, N. Y., Op. 
YoNpHY, Ep : B. (193) 

520 Commonwealth Ave., Boston, Mass., Op 
YUN G. S. (1993 103 So. Side Sq., Macomb, HL., OALR 
YekRk, S. ON 1927 ) 


1304 Medico-Dental Bldg., San Diego, Cal., Op 


Durre ris 1914) 1040 Fidelity Med. Bldg., Dayton, O., OALKR 


B..G JO29 \mes, lowa, ALR 


|) -€. Pp 1920 1O8 Plumboldt Bldg., St. Lous, Mo., Op. 


1) \\ cre | 1929 ) 
( ] i] 1 i dy I+ nsville Ind \] IX 
E 
W. P. (1930 15 Lombardy St., Newark, N. J., ALR 
E. A. M 1912 Willdon Bldg, Hoopeston, HL. OALKR 
| | | | }O2s 
ISO] Eve St... N. W., Washington, D. ( LR 
SEST, C1 Lce | 1931) Corwin Hospital, Pueblo,Colo., ALR 
<1 | 1904), kirst Natl Bank Dldg., Springtield, O., OALKR 
| \\ I. (1930 54 Greene Ave., brooklyn, N. Y., Op 
| { i | ) 1928 
1006 Carleton Bldg., St. Louis, Mo., Op 
( 1929 
Naval Dispensary, Washington, D. C., ALR 
DGERTON, AMBROSE I.ART, ( 1931) 


525 N. Rexford Drive Beverly Hills, Cal a yp. 


“DSON IX \ Q57 Dela var \ve., Buttalo N \ 2 yp. 


lirst National Bank DBldge., Vicksburg, Miss., OALR 
Christman Bldg., South Bend, Ind., OALR 
}; iS Wricut (1928) 


{OS North St., Logansport, Ind., OALR 


R. tH RIES | (GEN (1928 ) 
316 Lister Bldg., St. Louis, Mo., ALR 
LLETT, EF. C. (1898 exchange Bldg., Memphis, Tenn., Op. 


LLIs, Bert | 1931 
Ilume-Mansur Dldg., Indianapolis, Ind., ALR 


“LLIs, C. Warp (1928 215 N. Walnut St., Lansing, Mich., ALR 


Luis, Z. H. (1927 58 KE. 65th St., New York, N. Y., Op. 
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Kiwoop, CALVIN R. (1922). Spies Bldg., Menominee, Mich., OALR 


IeMBERY, FRANK (1927) 
1532 Overington St., Philadelphia, Pa., ALR 












I’MERSON, Linn (1906) Metropolitan Bldg., Orange, N. J., OALR 
IENGLE, H. P. 527 West First Ave., Newton, la., OALR 
FovuEN, Murpbock S. Medical Arts Bldg., Atlanta, Ga., ALR 
IRSNER, MATTHEW S 1915 Spruce St., Philadelphia, Pa., ALR 
EsTABROOK, CHas. T. 857 Pleasant St., Worcester, Mass., OALR 
IE UBANK, AMBROSE FE. (1928) 






636 Argyle Bldg., Kansas City, Mo.,OALKR 
“vans, J. N. (1925)_..23 Schermerhorn St., Brooklyn, N. Y., Op. 
“ZELL, H. C. (1926) 228 Doctors Bldg., Nashville, Tenn., OALR 


F 





















“ACKLER, C. L. (1930) 11 E. Market St., York, Pa... ALR 
“AIRBAIRN, JOUN FE. 925 Delaware Ave., Buttalo, N. Y.. ALR 
“AIRCHILD, NoRA M. (1922). Med. Arts Bldg., Omaha, Neb., Op. 
“AIRING, Joun W. (1924) 

206 Tribune Review Bldg., Greensburg, Pa., OALR 
“situ, THOMAS 31 N. State St., Chicago, HL, OALR 
“aALLOWs, Howarp LD. (1916) 

Park Hospital Clinic, Mason City, Ia., OALR 



















FARMER, A. G. (1919) Fidelity Medical Bldg., Dayton, O., OALR 
IF ARNSLER, H. HERSHEY 1438 Market St., Harrisburg, Pa., OALR 
IF ARNSwWorTH, M. A. (1917) 






Chamberlain Sanitarium and Hospital, Chamberlain, S. D.,O.ALR 







I ARRINGTON, P. M. (1904) 
Physicians and Surgeons Bldg., Memphis, Tenn., ALR 
Farrtor, J. Brown (1928) 
605 Citizens Bank Bidg., Tampa, Ila., OALR 
Fawcett, I. (1913) 75 12th St., Wheeling, W. Va... OALR 
EASTER, Henry J. (1931) 461 77th St., Brooklyn, N. Y., ALR 







“ENTON, Ratpu A. (1921) 
S06 Medical Arts Bldg., Portland, Ore., OALR 









lerGusoN, E. S. (1906) 
902 Medical Arts Bldg., Oklahoma City, Okla., OALR 
Fercuson, R. J. (1927)..59 College St... New Haven, Conn., OALR 
FERMAN, Joun W. (1921) Stahlman Bldg., Charleroi, Pa., OALR 
FERNLUND, GEORGE Byron (1928) 
8555 118th St., Richmond Hill, New York, ALR 
Ferris, Davin P. (1928), 1000 Carleton Bldg., St. Louis, Mo., ALR 
FeEwELi, A. G. (1931) 1924 Pine St., Philadelphia, Pa., Op. 
hienpine, Ff. G. (1925) 70 Ridge St., Glen Falls, N. Y., ALR 
. Kier, F. A. (1927) = Mayo Clinic, Rochester, Minn., LR 







FinpLay, E. K. (1930) 30 N. Michigan Ave., Chicago, IIL, Op. 
FINEBERG, MAXWELL (1930) 
3858 Westminster Place, St. Louis, Mo., ALR 


Fink, Water H. (1927) 
Medical Arts Bldg., Minneapolis, Minn., OALR 
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vNorr, W.C, (1916 Republic Bldg., Denver, Colo., Op. 
ISCHBACH, V. W. (1931) 


2000 Union Central Bldge., Cincinnati, O., ALK 





\rTHUR (1925) 
623 Union Trust Bldg., Pittsburgh, Va., ALK 
SCHER, V. B 203 Mercantile Bank Bldg., Boulder, Colo., OALKR 
HER, CARI 1930 Wilshire DBlyd., Los Angeles, Cal., Op. 
HER, JAMES A. (1925) 

Jersey Central Bldg., Asbury Park, N. J., OALKR 
listier, W. A. (1896),231 W. Washineton St., Chicago, Hl., OALR 
lhiskE, GEO, | 25 Ik. Washington St., Chicago, RG UK 

rZ up, |. P. (1924), 30 N. Michigan Blvd., Chicago, , Op. 

1. 1). (1900 158 Anderson Place, Buffalo, N. Y., OpoA 


PEAT . Be 4 1914) Reliance Bldg... Moline, UHL, OALR 
, tes s i. W LOST) 

116 Pine St., Wilhamsport, Pa., ALK 
lr. \\ LOIS S11 Peoria Life Bldg., Peoria, ~OALR 











7, | 192; 
$1 Trumbull St... New Haven, Conn., ALR 
lames J\ 1924 ) 
1511 Rhode Island Ave., N. W., Washington, D. C., ALR 
» Cras. W. (1920), 372 St. Peter St., St. Paul, Minn., OALR 


J. W.. (1915) Majestic Bldg., Denver, Colo., OALR 
\iax Lyon (1928), 55 E. Washington St., Chicago, Ill, OALR 
lea = NK GARRETT (1928 ) 
306 Albert Lea State Bank DBldg., Albert Lea, Minn., OALR 
Ol 1, W. H. (1927)....11 N. Main St., Fond du Lac, Wis., OALR 


ORBES, SU b. (1921 
109 Citizens Bank Dldg., Tampa, Ila., OALR 
.» Hlanpy I - (1928) 

101 Robeson Bldg., Champaign, IHL, OALR 
lorGRAVE, L. Ropertr (1922), 204 Logan Bldg., St. Joseph, Mo., OALR 
ForsytTHe, S. T. (1919) Rose Bldg., Cleveland, O., OALR 
Fort, A. G. Doctors Bldg., Atlanta, Gaa., OALR 

osTER, |. TH 1304 Walker Ave., Houston, Texas, ALR 
Fours, Joun D. (1920) lidelity Bldg., Dayton, O., OALR 
owner, Earn B. (1925).55 ke. Washington St., Chicago, IL., Op. 


OWLER, Ropr. H. (1929)..153 I. 62nd St., New York, N. Y., ALR 
ow Ler, S. R. (1910) University Blk., Svracuse, N. Y., ALR 
OWLER, Wan. (1925) Maccabee Bldg., Detroit, Mich., OALR 
OWLKES, JOHN W. 30 W. 59th St., New York, N. Y., ALR 


1) a I. ( 1920 ) 5 W. 21st St. Nearney, Neb., ¢ YALR 
lox, Noau (1926) 841 E. 63rd St., Chicago, Ill., ALR 
ox. Ratpu D. (1916) | nity Blde., Bloomington, IHL, OALR 


RANCHERE, FRED'K I. (1920) 

Toy Bank Bldg., Sioux City, Ta... OALR 
K, Irv (1908) 104. S. Michigan Blvd., Chicago, Hl, ALR 
RANKEL, Epwarp, JR. (1928) 


152 W. 58th St., New York City, N. Y., ALR 
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I-RASER, R. H. (1925) 
Old Merchants Tower, Lattle Creek, Mich., ALR : 
lkAseER, Ropr. C. (1929),940 Military St., Port Hluron, Mich., ALR 
RASER, W. G. (1927)... Medical Arts Blde., Ottawa, Canada, OALKR 
l-REEDMAN, L. M. (1920) 
475 Commonwealth Ave., Boston, Mass., ALR 
Fremmutuy, L. be. (1927) 
University Club Bidg., St. Louis, Mo., ALK 
Frencu, R. F. (1913)... Masonic Temple, Marshalltown, la., ALR 
FRIEDENWALD, TLARRY 1212 Eutaw PL, Baltimore, Mad., Op... 
FRIEDENWALD, J. S. (1925)....1212 Eutaw PI. Baltimore, Mad., Op. 
FRINGER, W. R William Brown Bldg., Rockford, [Hl., Op. 
Frost, ALBERT DALBEY (1928) 
O81 EK. Groad St., Columbus, ©)., Op. 
FROTHINGHAM, EpWaArp (1928) 
S644 94th St... Woodhaven, N. Y¥., OAL 
Kry, W. E. (1931) 1912 Spruce St., Philadelphia, Va., Op. 
Fucus, VALENTINE HENry (1928) 


220 Chaille Bldg.. New Orleans, La. ALAS 
FULKERSON, C. B. (1914) 


Room 403, 107 W. Michigan Ave., Kalamazoo, Mich., (OAL AR 
FULLENWIDER, C. M. Barnes Bldg., Muskogee, Okla., OAL 
FULLER, Harry 1. (19235)...2219 FE. 70th Place, Chicago, IL, OAL 
| 


“ULLER, JOHN ANDRE (1928) 
First National Bank Bldg., Reno, Nev., OALR 

FULLER, T. BE. (1915) 

Texarkana Nat'l Bank Bldg... Texarkana, Tex... OAL 
FuLton, Joun F. (1920) 833 Lowry Bldg., St. Paul, Minn., OAT 
FURGASON, A. P. Richards Blk. Lincoln, Neb., COALR 
FURSTENBERG, A. C. (1925) 

First National Bank Dldg., Ann Arbor, Mich., ALR 
Fust, JoHn H. EF. (1922) 221 W. 9th St.,. Erie, Pa., OALR 
G 

GABRIEL, C. K. (1930) 

Western Catholic Union Bldg., Quincy, IIl., ALR 
Gappois, ARTHUR E.( 1921), 421 Norfolk Ave., Norfolk, Neb., OAL 
GAILEY, Watson W., (1923) 

Griesheim Bldg., Bloomington, IIL, OAL 
GALE, M. JEAN (1919) Republic DBldg., Denver, Colo., Op 
GALLAGHER, J. H.C. (1927)..103 Center St., Chicopee, Mass., ALR 
GILL, ARTHUR ERNEST (1928) 

UL. S. Veterans’ Hosp., Fort Bayard, N. M., OALR 
GILL, FE. G. (1919) Box 871, Roanoke, Va., ATR 
Git, G. Bacneé (1923) 

1624 leve St... N. W.. Washington, D. C.. ATR 
Gitt, We. Davis (1929) — 
323 Medical Arts Bldg., San Antonio, Texas, OALR 





YOLDSMITH 





YOLDSTEIN, 


WOLDSTELN, 


WOOD, 


Wo. 


| ’ 


Is 


M. 


ae 
; 
1OO4 
\\ ] 
' 1 
» | | 
}Q19 
1's] 
\ 
{ 
1925 
~ | ; 
1O20) 
1926 
10_0 


ERRY G. 


ADORE ( ]! 


; 


California Bldg., Denver, Col 
636 Chureh St., levanston, [1 
WaT wan Ave., | lin ( 11] 

t Mulberry S \lansheld, © 


Z I. \WWashington | Chic: 
ke 


Vit. ‘Trust Dldg., Roan 


essional Bldg... Riehmon a. 
330 Park Ave ew York City, N. Y. 
1928 
$O5 Trar n St., Natclhe \liss 
954 bullerton Par \ Chicago, | 
\ ( ar 131 ~ | tit & ae 1] 
St. \l a Pa 
] / | St.. W \lass 
58 Ie. \W net St.. Chicago, I] 
148 Park St., Portland, Me 
‘ lain St.. Wichita, Kan., 
State Tower Bidg., Svracuse, N. ‘ 
rote 1 bldg... INansas Citv. Mo 
21 3. Of St.. Pet llau 
1931 
749 | S3rd St ew Yor N. 3 
3. 28 1] ot Rochester, N.Y 
11 1) son Bldg... Sioux Cit ta. 
hearin | ik 131 og Pekin, Il. 
254 La ence .\ve ( hicag » Tl 
112 Vine St., Philadelpl ee 
] D4 
sii: Gi 1y St. Louis, Me 
L912 
1S Tras n St., buttalo, N. 
1118 Twelft \ve \ltoona, La 





7/0 \la aber bldg... Detroit. 
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1531 Spruce St., a 


12 N. Charles St., Baltimo 
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WOODMAN, THOMAS I,... Medical Arts Bldg., kort Worth, Tex., ALK 
Goove, Ep A. (1929)....143-28 Santord Ave., Flushing, N. Y., ALR 
GoopyEAr, El. M. (1924) Doctors Bldg., Cineimnati, ©)., ALAR 
RDON, Curas. EL. (1926) 16 Deering St., Portland, Me.. ALK 
RDON, GLENN G. (1929)_ 1st Nat] Bank Bldg., Baker, Ore., ALR 














DORRELL, T. J. H. 
loth and Vineennes ve., Chicago [leights, U1, OAT, 

ISNI ¥. £ W. 1920), Medical Arts Bldeg., Los \ngeles, Cat. 4 p. 

TTLIEB, MARK J. 2 West 8/th St., New York, N. Y., ALR 









I 







Goux, RAYMOND SALot 
545 David Whitney Dk 
IOWEN, FRANCIS V. (1929) , 
904 EK. Chelton Ave., Philadelphia, la. ALAR 
TOWEN, GEO. R. (1929 


306 Baker Bldg., Walla Walla, \Wash., ALAR 





ly., Detroit, Mich... OAL, 














GRACEY, GEo. F. 209 State St.. Llarrisburg, La... O.\ 
(GGRADLE, H. S. (1911) 58 k. Washington St., Chicago, Hl... Op 





GRANGER, W. L. (1920 
Citizens Nat'l Bank DBldg., Emporia, Nan., OAL 






GRANT, Frep FE. (1912) 
Kalamazoo Nat'l Bank Bldg., Kalamazoo, Mich., (.\ 
Grant, H.W. (1930) Hamm Bldg... Minn., Op 
GRANT, LEE E. (1919). David Whitney Bldg., Detroit, Mich., Ou\ 
GRANT, P. T. (1919) 
Medical Arts Bldg., Grand Rapids, Mich., OO.\1 






St. Paul 










Gray, FE. B. (1927) 
90) Montgomery bldg., Spartansburg, 5S. C., ALAR 
GREEAR, J. N., JR. (1929) 


1/40 M St., N. W., Washington, D. C., Op 








GREEN, A. S. 
The Green's Eve Hosp., 1801 Bush St., San Francisco, Cal., 


GREEN, JOHN (1905), 3720 Washington Blvd., St. Louis, Mo., Op 


GREEN, L. D. 
The Green's Eve Hosp., 1801 Bush St., San Francisco, Cal., Op 
| 







> 


JERRY (1923) 
Llaywood Bldg., Asheville, N. C.. ALR 
GREENE, LAURENCE WHITRIDGE (1928) 
Republic Bldg., Denver, Colo., ALR 
GREENE, M. LL. (1930), Missouri Theatre Bldg., St.Louis, Mo., Op. 
in GREENFIELD, SAMUEL D. (1927) 
1609 New York Ave., Brooklyn, N. Y., ALAR 
GREENFIELD, WILLIAM JOHN (1928) 
50 Anderson St., Hackensack, N. J., ALR 
GREENWoop, ALLEN (1911) 
&2 Commonwealth Ave., Boston, Mass., Op. 





GREENE, JOSEPH 














GiouGH, Roy H. \ledical Arts | ldg., ort Worth, Texas, O.\1 
Gour.ey. G. F. (1916) Sinclair Dldg., Steubenville, ., OAL 
(GGOUTERMAN, J. | 1S30 Chestnut St., Philadelphia, Pa., Op. 








xORDON, J]. S.( 1919)..425 ly. Wisconsin Ave - \lilwaukee, Wis... COAL R 
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GREENWOOD, G. J. (1930) 7O8 Church St., Evanston, Il., ALR 
GREEVER, I. L. (1920) 
610 Rorabaugh-Wiley Bldg., Hutchinson, Kan., OALR 
2 Security Nat] Bank Bldg., Sioux Falls, S. D., OALR 
Ep B. (1929) 39 Fiith Ave., New York, N. Y., Op 
kp W. (1929), 1300 Walker Ave., [louston, Texas, 
H. M. (1930) 
Johnstown Trust Dbldg., Johnstown, Pa., 
30 N. Michigan blvd., Chicago, II] 
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(1920) 
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St. Louis, Mo., 
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(Oklahoma City, Okla., 
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\Mlasonie Dldg., Leavenworth, Kan., 
(1913) 
630 Volunteer DBldg., Chattanooga, ‘Tenn., 
ry C. 1914 Travis St., Houston, Texas, 
ERBERT (1929) 
120 kK. Wisconsin Ave., Milwaukee, Wis.. 
(1925) 
Ilighland Bldg., Pittsburgh, Pa 
LER, KE. EB. (18960). 401 Ik. Capitol Ave., Springtield, IL, 
x, Wm. HH. (1930 15 Lombardy St., Newark, N. ]., 
LE. ARTHUR STANLEY (1928) , 
1609 Eaton ‘Tower, Detroit. Mich 
tr Anick kK. (1924) 25 k. Washington St., Chicago, Il., 
L. Epwin Perry (1928) 
State Tower |b] 
Lt, G. C. (1907) 705 Brown | 
LETT, G. DEWAYNE (1927) 
274 W. 86th St., New York City, N. Y., Op. 
STED, FRED S. 738 Metropolitan Bldg., Denver, Colo., OALR 


lg., Svracuse, N. Y., ALR 


~ 
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dg., Louisville, Ky., OALR 
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HlAmiIN, FRED EUGENE (1926) 
Medical .A\rts Dlde., Roanoke, Va... 
Hlampsrey, A. R. (1930) May Bldg., Pittsburgh, l’a., 
Hampton, Rost. R804 Boston Bldg., Salt Lake ¢ itv, Utah, 
Hancock, J. C. (1914), 135 Cambridge Vl, Brooklyn, N.Y 
: \lso 2 Rector St., New York, N. Y. 
LIANDS, SIDNEY GILLorr (1926) 
201 West 2nd St., Davenport, la.. 
HaNnEY, Wu P. (1920) 
1500 Medical Arts Bldg., (Omaha, Neb., 
Hans, C. L. (1921) Provident Bank bldge., Cinemnati, ©)., 
HANSEL, FRENCH KELLER (1926) 
beaumont \ledical Dldg., St. OUTS, Ni 
HANSEN, Ernina W. (1920) 
Medical Arts Bldg., Minneapolis, Muinn., 
Ifanson, Wan. L. (1929) 
First National Bank Bldg., 
HlLARALSON, Cras, TH. (1929) 
S16 Medical Arts Bldg... Tulsa, Okla., 
HARBERT, JoHN PL (1918) 135 NX. Main St., Bellefontaine, ©., 
HlarpeEsty, J. Ff. (1920) 
\Missourt Theatre Bldg., St. Louis, Mo., 
Harpe, G. C. (1930)....2900 W. Michigan Ave., Jackson, Miss., 
Harpy, LE GRAND HaAveN (1928) 
30 le $Orh St., New York City, N = 
Harpy, W. F. (1914) Humboldt Bldg., St. Louis, Mo., 
HLArGITYT, CHARLES A. (1926) 
17 Schermerhorn St., Brooklyn, N. Y., 
HARKNESS, GorDON I. (1911), Putnam Blidg., Davenport, La., 
HARRELL, Voss (1926) Hlofman Bldg., Detroit, Mich., 
Hlarris, C. M. (1910) 
604 Johnstown Trust Bldg. Johnstown, V’a., OALR 
HIArRIs, Ep W. (1930) O81 ki. Broad St., Columbus, ©., ALR 
Harris, H. B. lidelity Med. Gldg., Dayton, O., OALR 
Harris, J. Harvey (1931). Med. Arts Bldg., Memphis, Tenn., ALR 
Harris, Tuomas J. (1929), 104 E. 40th St., New York, N. Y., ALR 
Harris, W. CC. (1900) (;roton Bldg., Cincinnati, ©.. ALR 
Harris, We. Ropin (1923) 
S00 Lamar Life Bldg., Jackson, Miss., Al. 
HLITARRISON, FRED HaAzarp (1928) 
308 kirst Nat'l Bank Bldg., Connellsville, Va... ALR 
HARRISON, W. G. Kkmpire Bldg., Birmingham, Ala., OALR 
g., Seattle. Wash... ALR 
2 kk. High St.. Springfield, O., OALR 


HARTER, JoHN H. (1929). 320 Stimson Bldg., 
3 


HARTLEY, F. A. 
HARTSHORNE, ISAac (1926) 
30 W. 59th St., New York City, N. Y., Op. 
ITARTZELL, S. M. 
Dollar Savings and Trust Co., Youngstown, O., OALR 
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Ik. Washington St., Chicago, HL. OALR 
p> M.. (E912 64 E. 58th St., New York, N. Y., ALR 
r LL. R. (1913), Savings and Trust Bide., Butler, Pa., OALR 
loun BF. (1924 25 Delaware Ave., buffalo, N. Y., ALR 
\ | LOS S13 Sassatras St lerie, Pa, ( VALR 
\ IK. 128 19th Ave., North, St. Petersburg, Fla., Op. 
ru. PPA 19274 David Whitney Bldg., Detroit, Mich., Op. 
\RTI \\ $50 Sutter St., San Francisco, Cal., OALR 
lip ». (1902 
lenku \reade Bldg., Pittsburgh, Pa., Op. 
1929) 
NO Rialto Bldg., Kansas City, Mo., ALR 
| 204 Wisconsin Ave \iilwaukee, Wis., OAL R 
C. R 1205 Spruce St., Philadelphia, Pa., Op. 
s Th RR. (1930 
\ledical Arts Bldg.. Grand Rapids, Mich., ALR 
\I. (1905 Buckman Dldg., Jacksonville, Fla., OALR 
Cuas J. (1931 Blount Blde., Pensacola, Fla., ALR 
ITGER, ]. D. (1905 First Trust Bldg., Pasadena, Cal., OALR 
cu, Ep D. (1930 209 I. State St., Columbus, O., ALR 
reEAb, Bi | Mayo Clinic, Rochester, Minn., ALR 
NDERSON, L,. E. (1930), 108 Sterling St., Watertown, N. Y., Op. 
ENDRICKS, Louris |. (1931 
210 W. 12th St. Cineimnati, Ohio, Op. 
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1721 Vine St., Philadelphia, 


Republic Dldg., 


Hewson, Wa. (1931) 
HickEy, H. L. (1930) 


Hicks, VONNIE Monroe ¢ 1926) 


Professional Bldg., Raleigh, N.C 
Hicks, Wa. J. (1930) 
HicBEE, D. R. (1927) 3245 Fourth St., 
Hicoins, R. P. (1924) 20 Court St., ¢ 
HiccmNns, &.G. 120 Ik. Wisconsin Ave 

Hicu, Isaac B. (1931) 326: N. 
HiLDING, ANDERSON C.( 1931) 
HILGARTNER, Hl. L., Jk (1930) 
Hitt, C. E. (1919) 1600 
Hitt, Emory (1916) 

Hits, FREDERICK THAYER 


Is Wing St., 
ortland, 


Norwood ldg., 
Bloor St 9 W., 
Bldg., 


tre te ss1ional] 


(102%) 


Professional Bldg, Waterville, Me.., 


LlowArp FostErR (1928) 
Professional Bldg., 
KE. EK. (1924)..146 Washington Ave., 
.. $25 EK. Wisconsin Ave., 
Metropolitan Ildg 
HopGce, Geo. EF. Med. Arts Dldg., 
Hopson, B. F. H18 Security Bldg., 
HorFMANN, JOUN N. (19.7) Bldg., 
HoFrFMAN, L. G. (1927 )....30 N. \ve., Chicago, I] 
HOFFMAN, WALTER F. (1920) 
Sly Sumniut Ave 
HoFLING, CHAs. A. (1929) 70/7 Race St., 
HoFrMANN, W. P. (1925) 707 Wwahl Bldg., 
Hocan, W. L. (1924) 720 Main St., llartford, 
HoGsHeap, J. M. ( 
HocuE, D. W. (1903) 
Honr, Jutius (1915) 
HoL_pswortHu, FRANK 
People’s Savings bank Dldg., 11 
HoLLENDER, ABRAHAM (1931) 
30 N. Michigan 
1819 Chestnut St.. 
(1922), 435 Baker Blk.. 


423 Congress St... Portland, 


Linn, 
\\ aterville, 
LIINMAN, \lbany, N.Y 
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St. Louis, 
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HoLttoway, Thos. b. , 
HoLMEs, BENJAMIN I]. 
Hort, E. EK., Jr 
HoLzeER, WM. F. (1031) 
Hompes, J. J. 

Hoople, GorpDON [). ( 19-4 
Hooss, C. H. A. (1930) 
Horkins, G. H. (1930) 
Hopkins, W. E. 321 S. Lorraine Blvd.. 
Horn, W. L. (192)) 1040 Park Ave.., 
Hotcukiss, WALTER T. (1931) 
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Sth St., Reading, Va., 
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‘Toronto, Can., 
Richmond, Va., 
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\lilwaukee, Wis., 
\lo.. 
\lontreal, Can., 
Miami, Fla., 


Canton, ©)., 


Wash., 
Cincinnati, ©)., 
Davenport, la., 
Conn., 
2? Georgia Ave., Chattanooga, ‘Tenn., 
Springtield, ©)., 


Yankton, S. D.., 
Mich., 


\ve., Chicago, IIl., 
Philadelphia, Pa., 
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a (ir kK. (1920 
11 University Club Bldg., St. Louis, Mo., ALR 
| 1. G. (1916 dof Trade Bldg., Superior, Wis., OALKR 
blow ( ‘. (I9T' Warsaw Clinic. Warsaw, Ind., OALR 
How Kk. bk. (1919 
First Natl Bank Bldg., Vicksburg, Miss., ALR 
kp p L. (1926 
1HO5 Medi \rts Bldg., I Worth, Tex., OALR 
» |i | 1928 ) 
S \led.. Washington Universi St. Louis, Mo., Op 
I kee: Rialto Gldg., INansas City, Mo., OALR 
p G. (1923 
Council Bluffs Clinic, Council Bluffs wa, OALR 
IX p (1931 
2000 | n Centra le., Cinemnati, Ohio, ALR 
\ledical .\ Bldg. AMlinne; \iinn., OATLR 
\. \' 1922 \led \rts Dldg., Ta 1. Wash., OALR 
S CER S$. (1929 
lO Le ehar ink bldg cllingham, Wa \LR 
1) VE acl (1931 
1OO8 leaton Towe Detroit, Mich., ALR 
\\ 193] Drvden Bldg... Flint, Mich., ALR 
| J. A. (1927 Ste k Bldg., Memphis, Tenn., OALR 
| L, W.. (1925 65 Broad S$ Newark, N. ]., OALR 
Ix Wrirseck (1928 
1501 David Whitney Bldg., Detroit, Mich., OALR 
Lihue r. 4 1922 l \W. Grace St... Richmond, Va., ALR 
1] ins, W. I, 401 Tlume-Mansur Bldg., Indianapolis, Ind., Op. 
Laes \\ | LL. (1929 
20 k.. 53rd St., New York, N. Y., Op. 
IN 1931 
\Mlaison Blanche dg.. New Orleans, La., ALR 
I | \Wres1 M. (1929), 33 E. 68th St., New York, N. Y.. ALR 
Hunter, J. F. (1930) 536 Penn Ave., Turtle Creek, Pa... ALR 
[1UN WR. J. (19380)... 2911 Chestnut St., Philadelphia, Pa., ALR 
Hurp, L. M. (1910)....39 E. 50th St., New York City, N. Y., ALR 
| |  W. (1919) S6 Washington St., Newark, N. J., OALR 


I). (li 


REEVES | 


14) 


1923), 





4119 Boylston St., 
107 | 


Boston, Mass., Op. 
. Methvin St., Longview, Tex., OALR 


Husixk, D. N. (1921) 1930 Chestnut St., Philadelphia, Pa., ALR 
Hussey, E. J 245 Maple St., Holyoke, Mass., OALR 
CHINSON, Abvotr TRASK (1928) 

30 W. 59th St., New York, N. Y., ALR 
llurcutson, K, O.....1509 Sherbrooke St. W., Montreal, Can., ALR 
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IGLAUER, S, 707 Race St., Cinemnati, O., ALAR 
IMPERATORI, C. J. I7 kk. 38th St.. New York, N. Y¥., ALR 
INGERMAN, S. M. (1909) 

418 Central Park, W., New York, N. Y., OALR 
INGERSOLL, |. ML. (1908) \laddin Uldg., Miami Beach, Ila., ALAR 
INGI Is, LLARRY J 13 bay State Ral.., lyoston, \lass., \L AR 
INGRAM, L. C. (1915) (orlando Clinic, Orlando, Ela. OAL 
irvVIN, EpGar H.....903 First Natl Bk. Bldg., Kl Paso, Texas, OALR 
IRVINE, A. Ray (1918) 

1144 Roosevelt Dldg., Los Angeles, Cal., Op 
IRVINE, Ropr S. (192°) 190 Post St., San Francisco, Cal., ALR 
Irwin, V. J., SR (1909). 1 34 Main St... Springtield, Mass., OAL LR 
IRWIN, VINCENT J., JR. (1921) 

1034 Main St.. Springtield, Mass., OALR 

IskAEL, Norma EK. (1919) 
OT Niels speron Bld Hlouston, Tex., OAL 
ISRAEL, SIDNEY 2001 Niels Esperon Bldg... Llouston, Tex., ALAR 


IVINS, Pi. Vi. ( 1910) 


Jacke, Artiur FP. (1917)..63 E. Fourth St., Dunkirk, N.Y. Oy 
ACKSON, ATRAS EARL (1928) 

\led \rts Dldg., Ie rt Worth. Tex. | | 
ACKSON, CHEVALIER 235 S. lath St., Philadelphia, [a., 1. 
Jackson, J. D. (1920) 232 West Sth St., Erie, Pa.. OALR 
Jacors, Max W. (1916) 

Missouri Theater Bldg., St. Louis, Mo., Op 
cons, S. M. 1018 k.. 163rd St., New York, N. Y., OALR 
copy, D. P. A. (1912) 106 ‘Touro St., Newport, R. 1. Op. Al. 
James, Wa. M. (1931)..040 S. Kingshighway, St. Louis, Mo., Op 
JAMESON. Patrick C, (1931) 

, 139 Montague St., Brooklyn, N. Y., Op. 
JAoUISH, CHARLES JosEPH (1928) 

: G04 \\ estinghouse Dldg., Pittsburgh, Pa., ALR 
J ARECKY. HERMAN 1608 W. S6th St... New York City, N. Y., OALR 
Jarvis, DeForest C. (1929).-Quarry Bank Bldg., Barre, Vt.. ALAR 
Jean, Geo. W. / Kast Valerio, Santa Barbara, Cal., Op. 
JENKINS, M. C. 225 S. Mam St., Pratt, Kan., ALR 
JENNINGS, Cuas. W. (1931). Highland Bldg., Pittsburgh, Pa., Op. 
Jerome, Wa. Z. (1931) 

436 Fort Washington Ave., New York, N. Y.. ALR 
lorson, G. B. (1903) 

West Park and Liberty Sts., Franklin, Pa., OALR 
Jounson, A. E. (1919) Watertown, S. D., OALR 
JOHNSON, H. R. (1913)..Masonic Temple, Fairmont, W. Va., OALP 
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3511 Washington Ave., St. Louis, Mo. Op. 
S. (192, 522 Sheridan KRd., Menominee lich., OALR 
| 192] 30 N. Michigan Blvd., Chicago, Hl., OALR 
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»H 192 
504 State Tower Bldg., Svracuse, N. Y., Op. 
1924 lack Bldg., Waterloo, la., OALR 
‘}. 1930 Roval Bldg., Le Mars, Ia., ALR 
». (1917 +) Olst St.. Ne Yi City, N. Y., ALR 
1930 \ledical Arts Bldg, Omaha, Neb., Op 
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INMELLER, S.A. Sioux Falls Clinic, Sioux lalls, S. DL, OALR 
KELLEY, Isvxc D., Jr. (1928) 

3720 Washington Blvd., St. Louis, Mo... ALR 
NKeLLy, Joseru Dominic (1928) 

114 E. 54th St., New York City, N. Y., OALR 
IKEMLER, Jos. (1922) L908 Kutaw PL, Baltimore, Md., OAL 
INENDALL, M. RaymMonpb (1919). Hanna Bldg., Cleveland, ©)., ALR 
NENNEDY, ELpRED Weston (1928) 

707 Gas and Elect. Bldg., Rochester, N. Y., Op 


KENNON, W. G. (1924) Doctors’ Bldg... Nashville, Tenn., OALKR 
INETTELKAMP, FRED ©). (1926) 

301 Ferguson Bldg., Colorado Springs, Colo., ALAR 
Key, Ben Witrr (1914)..100 W. 59th St., New York, N. Y., Op. 
KEY, Sam N. Norwood Bldg... Austin, Tex., OALR 


Keys, Morton J. (1921) 
100 Jones Bik., Victoria, B. C., Canada, OO\LKR 
Nu FER, Lt Go A. ( 1915 - Brockman Bldy | Os \nye les, Cal a »\I IX 
Nene, bk. A. 106 Vavlor St., Portland, Ore., OALR 
KILBOURNE, P. H (1924) Fidelity Med. Bldg., Dayton, O., OAL 
NILLEEN, JoUN Joseru (1928) 
104 S. Michigan Ave., Chicago, Il, ALR 

Kincaip, J. H 421 W. Church Ave., Knoxville, Tenn., OALR 
KiNCANNON, LERoy Taynor (1928) 

Phe Woodward Bldge., Birmingham, .\la., O.A\LKR 
KING, CLARENCE (1910), Union Central Bldg., Cincinnati, ©)., Op 


KinG, Cas. R. (1920) Spitzer Bldg., Toledo, ©., OALR 
KiNG, Ep 1002 Carew Tower, Cincinnati, ©... ALR 
Kinc, G. L., Sr. 537 E. Market St., Alliance, O., OALKR 
KING, Geo. L., JR. (1929) 537 E. Market St., Allhance, 0... Op 
King, |. J. (1916) 30 Kk. 40th St., New York Citv, N. Y., ALR 


King, O. H. (1916) Medical Arts Bldg., [lot Springs, \rk., OALR 
ININNE, SANDFORD HaLsey (1928) 
73 Main St., Binghamton, N. Y., ALR 


Kirpy, D. B. (1924) 30 W. 59th St., New York, N. Y., Op ; 
NIRKPATRICK, SAMUEL 902 Alabama Ave., Selma, Ala., OALR 
ISI R, J. 1). Central Nat'l Bank Bldg... Bartlesville, Okla ,OALR 
KISTLER, ©. F. 43 N. Franklin St., Wilkes-Barre, Pa., Op. AR 
IKISTNER, F. B. 600 Maver Bidg., Portland, Ore., OALR 


KITTELSON, THeopore (1915) 
Iverson and Lee Bldg., Fergus Falls, Minn., OALR 
KITTREDGE, FRANK E. (1931), Masonic Temple, Nashua, N.H., AIR 
IKLEINERT, MARGARET NOYES 

82 Commonwealth Ave., Boston, Mass., ALR 
KLINE, H. G. (1912) State Tower Bldg., Svracuse, N. Y., ALR 
KLINE, ©. R. (1930) 414 Cooper St., Camden, N. J., ALK 
KLINEDINST, JouN Frep. (1906) 

220 S. George St., York, Pa., Op.A 





KLINGNER, Thomas ©. (1920) 
318 Landers Bldg., Springfield, Mo., OALKR 
KNAPP, ARNOLD... .. 10 E. 54th St., New York, N. Y., Op. 
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\ Lb. J Citizens’ Bank Bldg, Evansville, Ind., OALR 
\ . NN. CPIZS Bradley Bldg., Duluth, Minn., OALR 
“©: ER, Wa. |. (1930 Buckman Bide. Jacksonville, I'la., ALK 
INNEEDLER, (1. ( 1912 Professional Bldg., Pittsburgh, Pa., ALR 
\NIGHTON, Witnts S. (1931), 40 1. 61st St.. New York, N.Y., Op. 
IN NoprE, A. R. (1916). 708 Medical Arts Bldg., maha, Neb., ALR 
ly LTON, CH 1), (1929) 

520 Commonwealth Ave., Boston, Mass., ALR 
IN¢ E, [¢z len n (1929 (Columbus, Neb., ALR 
NoOENIG, IVAN J. (1928) 1) North St., Buffalo, N. Y¥., Op. 
Koons, H. J. G. (1920) 117!. W. Walnut St., Rogers, Ark., OALR 
IK §. 1 51 W. 73rd St., New York City, N. Y., ALR 
IKRAPT, Oscvr EH 1518 N. Dearborn Pkwy., Chicago, IL, Op. 
| I NE 1930 Chestnut St., Philadelphia, Pa., OALR 
KREBS. A\poLpH (1914 Jenkins Arcade, Pittsburgh, Pa., Op. 
I, , Gro. H 245 Bradbury Bldg., Los Angeles, Cal., OALR 

rz, (a. ¢ 1930) Henry Ford Hospital, Detroit, Mich., ALR 
| gr. G. M 7O1 Washington St., Michigan City, Ind., OALR 
I, k, Wa. A. (1919), 35 Market St., Poughkeepsie, N. Y., OALR 
. Josern (1928 

263 Eastern Parkway, Brooklyn, N. Y., OALR 
IK RONFELD, PET ( 1931 950 K. 59th St., Chicago, II1., Op. 
K Exxest F. (1908).988 Fifth Ave., New York, N. Y., Op. 
Nk i. bs a CISZ5 S63 Prospect PL, Brooklyn, N. Y., Op 
Kun, H. Ss. (1930 lirst Trust Bldg., [lammond, Ind., Op. 
Kuns, HuGcn A. (1928 lirst Trust Bblde., Hammond, Ind., ALR 


LLY, 15... 1922 ) \ledical Arts Bldge., (maha, Neb., 
MAX M 193] 1 N. Crawford Ave., Chicago, IIl., 


Le, PLENI \. (1922 
Phe Lenox, 13th and Spruce Sts., Philadelphia, Va., 
KF, H. | 1930 \Mletropolitan DBldg., Denver, Colo., 
lforcE, B. D 1140 Beverley Wavy, Altadena, Cal., 
Force, E. F. (1908) . 
lowa State Bank Blde., Burlington, Ia 
LIAR I. (1920) 


S26 Metropolitan Bldg., St. Louis, Mo., 


in, Harry H. (1929 


\merican Bank Ildg., Davenport, [a., 
wleigh Ct., Washington, D. C., 
Washington St., Chicago, Ill... 


Vn, ROBERT Scott Sto 
MPERT, MAx T. (1931), 55 ] 


ANCASTER, W. B. (1913) 


\LK 
\LIR 
OALR 


»,OALR 


520 Commonwealth \ve., Boston, Mass., Op 
NDFRIED, C. J 607 Baronne Dildg., New Orleans, La., ALR 
prs, J. E. 517 Walnut St., Reading, Pa., ALR 


NING, |. H. (1918) 907 Rialto Dldg., Kansas City, Mo., 
JAPSLEY, Ropert AL. (1902)..Masonic Temple, Keokuk, Ta. 


RGE, S. H. (1904) Hanna Bldg., Cleveland, ©., 


“OALR 
\LR 
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*LARKIN, BERNARD J. (1916) 
Hume-Mansur Dldg., Indianapolis, Ind., Op. 
LARSEN, Cart L. (1916) 
1027 Lowry Medical Bldg., St. Paul, Minn., OAL 
LaRue, C. L. (1922) Highland Clinic, Shreveport, La., OAL 
LASSALLE, ALBERT (1924), 3439 St. Denis St., Montreal, Can., ONL 
LASSEN, Fritz (1915) Pueblo Clinic, Pueblo, Colo., OAL 
La VIGNE, A. A. 471 Park Ave., New York, N. Y.,.OALKR 
LAWRENCE, GRANVILLE A. 
Medical Arts Bldg., Philadelphia, Pa., Op. 
LAwson, LAWRENCE S. (1931), 686 Church St., Eevanston, [Hl., \LK 
LAWWILL, STEWART (1928) 
Medical Arts Bldg., Chattanooga, Tenn., (OAL 
LeASURE, Joun WK. (1931) 
Hume-Mansur Bldg., Indianapolis, Ind., \LKR 
LeEAvVEN Wort, R. OO. (1930) 
Lowry Medical Arts Bldg., St. Paul, Minn., Oj 
Leavy, C. A. Metropolitan Bldg., St. Louis, Mo., ALAR 
LEBENSOHN, JAMES E. (1927) 
25 EF. Washington St., Chicago, IHL., OALR 
Le Compete, FE. D. (1°27) 
627 Boston Bldg., Salt Lake City, Utah, OALR 
LEDERER, FRANCIS L. (1925) 
30 N. Michigan Blvd., Chicago, Il., ALR 
LEE¢ Ht, Ss, W. 309 Broad St ‘ Providence, IX D.. IALR 
Leecu, V. M. (1930) 55 KE. Washington St., Chicago, IHL, Op. 
LEFLER, ANNA B.( 1918), 610 S. Broadway, Los Angeles, Cal., OALR 
LEHAN, James W....Park Place Bldg., 8th St., Greeley, Colo., OALR 
LeJeune, F. EF. (1927) 
632 Maison Blanche Bldg., New Orleans, t.a., \LR 
LeMerE, H. B. (1912) 
6381 Hollywood Blvd., Los Angeles, Cal., OALK 
LeEMOINE, A. N. (1920) Rialto Bldg., Kansas City, Mo., Op 
LENKER, JouN N. (1908)...1020 Huron Road, Cleveland, ©)., \LR 
Lent, E. J. 122 N. Lafayette Blvd., South Bend, Ind., OALKR 
LERNER, Macy Levi (1923), 332 Park Ave., Rochester, N. Y., Op 
LesHtIn, NoRMAN (1931)..180 N. Michigan Ave., Chicago, [1l., ALR 
Lester, Harry S. (1909).....420 Murray Bldg., Streator, HL, OALR 
LeveNGoop, H. Witson (1927) 
327 Wilshire Blvd., Santa Monica, Cal., OALR 
LevINE, Josepu (1931) 113 I. 6lst St.,. New York, N. Y., Op 
Levy, Harry H. 1016 Fifth Ave., New York, N. Y., Op 
Levy, Louis (1916) 1052 Madison Ave., Memphis, Tenn., \LR 
Levy, Ropert (1896) Metropolitan Bldg., Denver, Colo., AIR 
Le Win, THurser (1929), 112 Linwood Ave., Buffalo, N. Y., Op. 
Lewis, A. C. (1916) Exchange Bldg., Memphis, Tenn., OALR 
Lewis, EUGENE R. (1926), Roosevelt Bldge., Los Angeles, Cal., ATR 
Lewis, FieLpine ©. 259 S. 17th St., Philadelphia, Pa., ALR 
‘Lewis, F. PARK 454 Franklin St., Buffalo, N. Y., Op. 
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» GEORGE A. (1920) Box 132, Roundup, Mont., OALR 
_ J. D. (T9211) 1534 State St., Santa Barbara, Cal., OALR 
ke E 1915) 543 Boylston ko boston, Mass., \LR 


Piinie MERIWETHER (1928) 
exchange Bldg., Memphis, Tenn., OALR 


Wu W. (1921) 
S36 Lowry Bldg., St. Paul, Minn., OALKR 
James Hl. (1927), Metropolitan DBldg., Denver, Colo., ALR 
ERG, |. S. (1906) Rialto Bldg., Kansas City, Mo., Op. 
C. J. (1920) 903 N. 7th St., INansas City, Nan., OALR 
|) MIC ALLISTER (1928) 

University Hospital, lowa City, la., ALR 
ierz, Jvcop (1925), 310 8S. Michigan Ave., Chicago, Il., OALR 
KE, LLARonp | Mayo Clinic, Rochester, Minn., ALR 
EK, W. Ivan (1930) Mayo Clinic, Rochester, Minn., Op. 

| B. N. (1930) 
Ben Elur Blde., Crawfordsville, Ind., ALR 
, Ep. | 1929) 


106 Penway Bldg., indianapolis, Ind., ALR 
(x. (1919), 7026 Jenkins Arcade Bldg., Pittsburgh, Pa., Op. 


KOFF, M. A. (1913) Blount Bldg., Pensacola, Fla., OALR 


, td 1921 
Medical Arts Bldg 


Josern J. (1931 - 


Minneapolis, Minn., OALR 


Hume-Mansur Bldg., Indianapolis, Ind., ALR 
ron, Go. S. (1930),185 N.Wabash Ave., Chicago, Ill., ALR 
1. W 1915) S04 Llovd Blde., Hlammond, Ind., OALR 
IR Wot. (1925) l4 Kighth Ave., brooklyn, N. Y., Op. 

scr (1907 ) 


1054 Tower Rd., Hubbard Woods, Il., Op. 
Ikpwarp (1921) 


1930 Chestnut St., Philadelphia, Pa., ALR 
Lyne J. (1931) 1304 Walker St., Houston, Texas, ALR 
Hi: M \ledical Arts Bldg, \tlanta, Ga., OALR 


m, Mencmiore (1923) 
142 Joralemon St., Brooklyn, N. Y., Op. 
Ie, A. (1916) 
Medical Arts Bldg., Minneapolis, Minn., OALR 


Ip kD ANDERSON (1924) 
104 Madison St., Baltimore, \id., OALR 
\1A 1920 Commerce Bldg., Kansas City, Mo., ALR 
VG, J. Brown 25 kK. Washington St., Chicago, IIL, OALR 
. Joun G. (1920) Hgenfritz Bldge., Sedalia, Mo., OATLR 


S2 Commonwealth Ave., Boston, Mass., ¢ >. 
B. W. (1925) 205 Zack St., Tampa, Mla., OALR 


XN, Max (1919),17 Ik. 96th St., New York City, N. Y., ALR 


CAS, HaroLip Roy (1928) 


Medical-Dental Bldg., Portland, Ore., 0ALR 
: W. H. (1916) \letropolitan Bldg., St. Louis, Mo.., ( Ip. 
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Lune, ALFrep I. (1931 )...40 West North St., Buffalo, N. Y., Op 
LUKENS, CHARLES (1906) 316 Michigan St., Toledo, O., OALKR 
LuKENs, |. A. (1930) 316 Michigan St., Toledo, ©)., ALR 
LUKENS, Ropert Mc. 1923 Spruce St., Philadelphia, Va., ALR ; 
LuNnpbon, A. E. (1927)...1501 Crescent St., Montreal, Canada, ALR 
Lvuonco, Romeo A. (1931)...1713 Pine St., Philadelphia, Pa., \LR 
Lupton, [RVING Martin (1928) 

Medical Arts Bldg., Portland, Ore., OAL 
Lurie, M. H. (1930) $83 Beacon St., Boston, Mass., ALR 
Lux, Paun (1925)...409 Commerce Bldg., Kansas City, Mo., ALR 
*LYLE, DoNALD J. (1927) 19 W. 7th St., Cincinnati, O., OALR 
LyMAN, Harry W.(1923),906 Carleton Bldg., St. Louis, Mo., ALR 
Lyncu, Rost. J. (1931) equitable Bldg., Des Moimes, la., ALK 
Lyons, H.R. 30 N. Michigan Blvd., Chicago, Il, ALR 

Mc 

McALestTer, ANDREW W., Jk., Rialto DBldg., Nansas City, Mo., Op 
McALuister, |. ©. (1910) 1OS. Mill St.. Ridgway, Pa., \1 
McANnpbrews, Leo I. (1931) 

1930 Chestnut St... Philadelphia, Va., Op 
McBEAn, Geo. M. 58 kk. Washington St., Chicago, HL, OLR | 

: 


MecBrine, W. ©. (1917) 
2902 S. Fairfield Ave., lt. Wayne, Ind., OALR 
McCanneL, A. D. 33 Central Ave. W., Minot, N. D., OALR 
McCartney, Oniver P. (1920) 
Valley Bank Dldg., Mesa, \riz., OALR 


McCarty, Virein W.....Professional Bldg, Kansas City, Mo., OALR 
MecCaskey, C. H.....Continental Ik, Bldg., Indianapolis, Ind., ALR 
McCaw, Joun A. 418 Majestic Bldg., Denver, Colo., Op 
McCLeLtian, W. E. (1927) 


50 Farmington Ave., Hartford, Conn., OALR 
McCLe.LLanp, Carn ©. (1923) 
1857 David Whitney Bldg., Detroit, Mich., OALR 


McConne tu, T. E., Logan Trust Bldg., New Kensington, [’a., OALR 
MecCoor, J. L. (1911) $50 Sutter St., San lrancisco, Cal., Op. 
McCormick, T. F. (1930) Wells Bldg., Milwaukee, Wis., \LR 
McCoy, J. 730 lifth Ave., New York City, N. Y., ALR 
McCoy, L. L. S17 Summit Ave., Seattle, Wash., Op. 
McCreapy, J. HoMER 121 University PL, Pittsburgh, Pa., ALR 


*McCuiiocu, Rosert J. P. (1920) 
830 Medical Arts Bldg., Toronto, Can., OALR 
MecCunnouen, C. J. (1929) 
Washington Trust Bldg., Washington, ’a., ATR 
McDAnnatp, C. E. (1927) 
100 W. 59th St., New York, N. Y., Op. 
MecDavitt, BERTHA SCHENCK STECKER (1929) 
Woodson ye, Ear, Nose and Throat Hosp., Temple, Texas, ALR 
McDermott, Joun J. (1924) 
1821 Niles Ave., St. Joseph, Mich., OALR 





Cemnee Re en ter 


Se SR REE CRE rE 


es 


NTN TET Un RE RE a RNR gE oe 


LIST OF MEMBERSHIP 459 
McDitarmip, H. Ontver (1918) 
55 Clement Block. Brandon, Manitoba, Can., OALR 
VIcCDoONALD. C. | 064 Rose Blde., Cleveland, O., OALR 
[. 38th St., New York, N. Y., ALR 


\tlanta Nat'l Bank Bldg., Atlanta, Ga., ALR 


1) I). (1914 
275 \lexander St., Rochester, N. Y., OALR 
( \ | }029 

Ja kson ( 11 Bank Bldg , Ja kson, \lich., \LR 

Whody () 1030 
\letropolitan bldg . Denver, | olo., \LR 

hed; 5 J 104. S. Michigan Dlvd., Chicago, Hl, ALR 
\McGIvern, ©. S. (1922), 109 S. lowa Ave., Atlantic City, N. J... ALR 
\VicGiREGOR, GREGOR (1931 )—170 St. George St., Toronto, Can., ALR 
lcGuire, H. H 105 N. Braddock St., Winchester, Va., OALR 
oH (tT 9iZ) 

604 Medical Arts Bldg., Oklahoma City, Okla., | IALKR 
lel iss 1930 ) 

117 N. Broadway, Oklahoma ( icy; Okla., ALR 
to ( \\ 1917 Coulter Bldg., Greensburg, Pa., OALR 
VECIN GEO, | 1922), Westinghouse Bldg., Pittsburgh, Pa., ALR 

las 1 \\ 7 ot (1928) 
rotessional Bldg., Nansas City, Mo., Op. 
cls Q¢rro S 83 Bryant St., Buffalo, N. Y., ALR 
} ra || | , ) LO1O) 


1528 Crescent St., \lontreal, Can., Op 


loves > Ae 160 Bloor St. W., Toronto, Can., ALR 


514 Washington Trust Bldg., Washington, Pa., Op 
Lohr , ELMER | Republic Bldg., Denver Colo., OALR 
\ichkrown, Huai S. (1931).30 W. 59th St., New York, N.Y., Op. 
Vcd A: BR € 1922) 

704 Second Nat'l Bank Bldg., Saginaw, Mich., Op. 
loch JR S99 Madison Ave., Memphis, Tenn., ALR 
Viel GHLIN, P. A., 71 S. Washington St., Wilkes-Barre, Pa., OALR 
Vel RIN, JouNn Gi. (1926) 

. Medical Arts Bldg., Dallas, Tex., OALR 
lc Loon loun J. (1926)..611 Heard Bldg, Phoenix, Ariz., OALR 


\he \] Tié 131 | x kb IIN (1926) 
\lissourt Theater Bldg., St. Louis, Mo., ALR 
Vie Mug |. .. Washington Trust Bldg., Washington, Pa., OALR 


VlICoNanny, Wail JAMES 

The Linton Apts., Montreal, Canada, ALR 
\IcNicuons, W. A. (1925) 

Dixon Nat'l Bank Bldg., Dixon, IIL, OALR 
\icRAg, Joun Ho Grand Rapids Clinic, Grand Rapids, Mich., Op. 
ICReyNoLDs, G.S Professional Bldg., Temple, Texas, ALR 
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McRryNoups, JouN ©. 
907 Mereantile Bank Gldg., Dallas, Texas, OALR 
McWinniams, Cras. A. (1927) 
Gs. and S. I. 
MacCreapy, Pavuy B. (1931) 
4442 Temple St., New Haven, Conn., ALR 
MacDonanp, J. C. (1930) 
301 W. 12th St., Oklahoma City, Okla., ALR 
MACFARLANE, P. bB., Medical Arts Bldg., Hamilton, Ont., Can., OALR 
MACKENZIE, Anice V. (1919) 
1724 Spruce St., Philadelphia, Pa., OALR 
MACKENZIE, Geo. W. (1912) 
724 Spruce St., Philadelphia, Pa., OAR 


Mdg., Gulfport, Miss., ALR 





MacLacuian, A. A. May Bldg., Pittsburgh, Pa., ALK 

MacMinnan, J. A. (1925), 1410 Stanley St., Montreal, Can., Op 

Macnig, J. 5S. 7+ S. 11th St... Minneapolis, Minn., OOALR 
M 

MApbDEN, REED \llen DBldg., Nema, ©)., OALR 


MAGGARD, 1). | (1920) 715 Orpheun Bldg... Wichita, = »\I IX 
Macuy, Cuas. A. (1926) 
Wilshire Medical Dldg., Los Angeles, Cal., Op. 

MAHONEY, Paut Leo (1928) 

Donaghey Bldg., Little Rock, Ark., ALR 
Mampen, S. D. (1918), 403 Bennett Bldg., Council Blutfis, la., OAL 
MALONE, FF. BG. (1930), Lubbock Sanitarium, Lubbock, Texas, ALR 
Mann, B. H. (1930) 

N. E. corner 20th and Chestnut Sts., Philadelphia, Pa., Op 
Marcu, Chara A. (1922), 465 Ashland Ave., Buffalo, N. Y., Op 
MARKEL, |. Clypi Westinghouse Bldg., Pittsburgh, Pa., Op. 
Marks, Junttan Bb. (1929), 735 N.Water St., Milwaukee, Wis., ALR 
MARKs, SAMUEL DLACKBURN (1928) 

Security Trust Bldg., Lexington, Ky., ALR 
MaArLow, SEARLE 13. (1924) 
1004 State Tower Bldg., Svracuse, N. Y., Op. 


Marouts, Geo. I. 30 N. Michigan Blvd., Chicago, IL, ALR 
Marspen,W. C. (1930), 64 N. Franklin St.,Wilkes-Darre, Va., ALR 
MARSHALL, GEORGE GUERIN Gryphon Bldg., Rutland, \Vt., OALR 
MARSHALL, WATSON 121 University PL, Pittsburgh, Pa., ALR 
Martin, Roy D. (1929) l‘oote Bldg., Hastings, Neb., ALR 
Martin, W. ©O., Jr. (1930), Medical Arts Bldg., Atlanta, Ga., Op. 
Mason, Roy Ear (1928) risco Bldg., St. Louis, Mo., Op 


Masters, Ropert Joun (1928) 
23 I. Ohio St., Indianapolis, Ind., Op 
MATHENY, R. C. 306 Ie. Main St., Galebsurg, HL, OALR 
Matiueson, J. P. (1915) 6 West 7th St., Charlotte, N.C., ALR 
Mattuews, Justus..Medical Arts Bldg., Minneapolis, Minn., LR 
Maupin, L. O. 
Chamber of Commerce DBldg., Greenville, S. C., OALR 
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1070 i] ( \ ( ) UR 
| 192 104 S. Micl n .\ (Chicago, Il. Oy 
| | 1929 
I « \ lady \ I 1 de \ IX 
( O19 We louse Bldg Pitts) vl |’ CJ 
| Pe. 1930 137 | State St., Columbus, ©)., ALR 
Ix | 1931). 30 [é. 40th St . | r.%3 
F, i. | 1912 
Ret he \\ 233 W. 72nd S York, OAL 
192, 
120 | a “I sa La \| | 
| 1935] 
(, | } bldg on \ (4 
| | 1929), 202 Weirtield St., Brooklyn, N. Y., ALR 
\| Ix 192 WW. ld (uit Hl., OALR 
le |) Whit slde 1) t. Micl [Ik 
\\ 19030 14805 Deti \\ Lake a. O VILLI 
\| ( I ( ]92s 
279 Riva ra i \| \ILR 
\ 1917 
mc 2nd S S S th, OALR 
STI }O2ZS 
1115 Bell bldg. lontgomery, -\la., )\TLR 
\les Mac 1925)..390 Main St., Worcester, Mass., OALR 
MIESSINGER, H. ( 210 Angell St., Providence, R. [., Op 


\Ietz, Roy B 1214 Guardian Bldg., Cleveland, O., Op 
METZENBAUM, Myron (1912) 

Carnegie Medical Bldg., Cleveland, O., ALR 
Meyer, SAMUEL JAMES (1928) 

58 E. Washington St., Chicago, IIl., Op. 

\MiippLeton, A. B Sterry Block, Pontiac, I1l., OA 
\iippLeton, Harry FE. (1920) Times Bldg., Alton, Ill., OA 
MinLer, ALice R. (1919) 

418 Fern St., West Palm Beach, Fla... OALR 
cree. C.J 917 FE. Main St., Muncie, Ind., 0ALR 
| \LR 


Niu Crhirton M. Stuart Circle Hospital, Richmond, Va., OAL 
\linter. H. Ep. (1930 Missourt Bldg., St. Louis, Mo., ALR 
Vintner. Heo Chambers Bldg., Nansas Citv, Mo., OALR 
\Ttu JON 121 East 60th St., Ne York, N. Y., ALR 
Min Ler, J. W. (1929) 305 E.. 17th St., New York, N. Y., ALR 
Viner, THeopore Ee. (1931) 


122 S. Michigan Ave., Chicago, Tll.. AT] 

ELLER, W H. (1931) Pribune Bldg., Terre Haute, Ind., ALI 
ILLETTE, J. \WW Reibold Bldg., Dayton, O., OALR 

Miner, S. G,. (1896)....2641 E. Jefferson Ave., Detroit, Mich., ALI 
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Minor, C. L. lirst Natl Bank Bldg., Springtield, O., OALR 
Minor, H. FE. Bank of Commerce Bldg., Memphis, TPenn., O.A\LK 
Minsky, Henry (1926)..1 West Soth St... New York, N. Y., Op 
Minton, Wo. Tl Carby Bldg., St. Joseph, Mo., OAL 
Mircnens, FE. WK. (1915) 
710 W. Lehigh Ave., Philadelphia, Pa., \LK 
Mircuenn., H. EE. (1930)..15701 Detroit Ave., Cleveland, ©., ALR 
Mirnorrer, W Doctors Blde., Cinemnati, O., ALR 
Mirrenporr, .\. 1D. 339 Park Ave., New York, N. Y¥., Op 
\ 





\Miitrenpborr, W. Kerri 115 E. 53rd St., New York, N ,Op 
Morse, Antyn B. (1918), Medical Arts Dldg., Shreveport, La., ALK 
Mionr, Wa. FF. (1911) 
529 Bankers Trust Bldg, Indianapolis 
\IONAGHAN, LD. G. Majestic Bldg., Denver, Col 
MONAHAN, J. A. (1913) 181 Chestnut St.. Clinton, Mass., 
\Monosmitu, ©. B. (1912) ). PLS. Bldg., Lorain, ©), 
Monson, S. H. 1322 B. F. Keith Bldg., Cleveland, © 
MontTGoMERY, D. CAMERON (1928) 
Levser Bldy., Greenville, Miss... 
\loorE, G. A. (1915) 353 Main St., Palmer, Mass., 
Moore, GEORGE H. (1919) 
1737 Chestnut St., Philadelphia, Pa 
Moore, Joun D. (1925). 6 Washington St., Bloomfield, N. J., 
MOORE, P. Ls. 4 1930) Medical \rts Bldg a le veland., () 
Moore, Pact McNary, JR. 
University Hospital, lowa City, 
Moore, R. B. (1930) Trinity Hospital, Little Rock, Ark 
Moore, Roy SEELEY (1928) 
Medical Arts Bldg., Svracuse, N. ‘ 
Moore, T. K. Second Nat'l Bank Bldg... Akron, ©., 
Moore, T. W. (1901)....1050 Fifth Ave., Huntington, W. Va., 
Moore, WILLIAM FREDERICK 
255 S. 16th St., Philadelphia, Pa., 


MorGAN, JAMEs A. (1916 
48 Young Bldg., Honolulu, T. Hawaii 
Mortarty, Ricuarp W. (1928) 
Medical Center, White Plains, N. \ 


Morey, G. A. (1930) 
Crookston State Bank Bldg., Crookston, Minn 

Morris, A. G. (1918) 277 Alexander St., Rochester, N. Y., 
Morrison, Wu. WaALLaAce (1926) 

39 FE. 50th St.. New York, N. Y. 
Morse, A. W. 507 Phoenix Bldg... Butte, Mont., 
MorsMan, L. W. (1920)... Morsman Clinic, Hibbing, Minn., 
Morton, Howarp Mel. 

1111 Nicollet Ave., Minneapolis, Minn., Op. 

Morton, J. B. (1924) 90 I.. Warren Ave., Detroit, Mich.. OATR 
MosuHer, Harris P. 828 Beacon St., Boston, Mass., ALR 
Moss, Harvey E. Luhrs Bldg., Phoenix, Ariz., OALR 
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\loss, Onin WEN (1931 ) 
611 Weber Bldg., Lake Charles, La., ALR 


Morr, JomNn S 214 Argyle Bidg., Kansas City, Mo., OALR 
lorro, M. BP. (1929) Rose Bldg., Cleveland, ©., Op. 
\lourre AVERETT ( 

\Mlerchants Nat'l Bank Blde., Ft. Smith, Ark., OALR 
LOouLT¢ _ }OOO ) 

\lerchants Nat'l Danl Bldg Pt. Si ith, Ark 7 VALR 


Moyne, bu eH. (1931), 1088 Park Ave., New York, N.Y., ALR 





Continental Dank Bld ndianapolis, Ind., ALR 
\\ 1O13 
(levelar (lint | ( 93rd St., Cleveland, .. ALR 
| 192] 
231 We Vises ive, W., Mil ee, Wis., OALR 
‘ 1026 Le > W.. Washington, ID. ©., Op 
\ ( \ MI. (1914 162 Angell S ’rovidence, R. 1., O.ALR 
(i. H 1912 
25 Vashington St., Chicago, HL, OALR 
1930) 2201 son Ave., Detrort, Mich., ALR 
\ \. bb. (1930 830 Grand Ave., Everett, Wash., ALR 
| (a ink Bldg... Wilmington, N.C., OALR 
| \ 17353 Droadwa ( hicago, III ()\LR 
\ mm | 1931 53 South St., Stamford, Conn., ALR 
Mussun, W. G. (1924 Medical Arts Bldg... Cleveland, O., ALR 
\Mivers, EumMer A., 407 Board of Trade Bldg., Superior, Wis., OALR 
\IyveRs, EUGENE LEE (1926), 207 Wall Bldg., St. Louis, Mo., ALR 
YERS, Joun L.(1920),815 Shukert Bldg., Kansas Citv, Mo., OALR 
Myerson, M. C. (1923).......12 E. 86th St., New York, N. Y., ALR 


NAD E.G Bellin Bldg., Green Bav, Wis., OALR 
NAFTZGER, |. | Davidson Bldg., Sioux City, [a., OALR 
\ ( Winbis © ON. Michigan Blvd., Chicago, [L,OALR 
Naso, C. S1 ‘tT (1929 
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Woopwarp, I. 1D. (1929) Box 162, University, Va., ALR 
Woopwortu, Wa. P. (1927 ) 

1424 Maccabes Blde., Detroit, Mich., OALR 
WorRMLEY, H. R. Falcott Bldyg., Rockford, HI 
Wricut, C. Darcey (1921) 
Medical Arts Bldg., Minneapolis, Minn., O.\LR 
Wricut, J.B. Protessional Bldg., Raleigh, N. ©., ALK 
Wricut, |. WM Hlume-Mansur Bldg., Indianapolis, Ind., ALR 
WriGcut, WALTER WALKER (1926) 
Medical Arts DBldg., Toronto, Canada, ()p 


s< 





OAT 


WURDEMANN, Harry V.....320 Stimson Bldg., Seattle, Wash., Op 
Wertz, W. J. M. (1913)-.333 Linwood Ave., Buffalo, No Y.. ALK 
Wr ute, C. B. 269 High St., Morgantown, W. Va., OATR 
Y 

YANKAUER, SIDNEY) 121 E. 60th St., New York, N. Y., ALR 
Yates, Earn C. (1931) 190 N. Upper St., Lexington, Kyv.. ALR 
YAZEL, HERMAN E 733 Rialto Bldg., Kansas Citv, Mo., OALR 
DE YOANNA, A. AN. 111 Pierrepont St., Brooklyn, N.Y... ALR 


Yost, WALTER Minton (1928) 
Peoples Bank Bldg . or he ster, Pa , 
\lso Westinghouse Bldg., Pittsburgh, la 
You NG, CHARLES A. (1926) 
\fedical Arts Blde., Roanoke, \a., yp 


Z 


ZEUNDER, A. CiAarLes (1919) 
ISS Roseville Ave., Newark, N. J]... Op 
ZEMER, S. G. 950 Stuart Bldg., Lincoln, Neb., OALR 
ZENTMAYER, WILLIAM 
Suite 803, S.E.cor. 20th & Chestnut Sts., Philadelphia, l’a., ( yp. 
ZIEGELMAN, Ep. F. (1929), 450 Sutter St., San Francisco, Cal., ALR 
ZINKHAN, A. M.(1920), The Rochambeau, Washington, 1). C., ALR 
ZUBAK, MATTHEW FRANCIS 
Citizens Mutual Trust Bldg., Wheeling, W. Va., OALR 


SS ih estes 


| 
| 
| 


GEOGRAPHICAL LIST 


ALABAMA 


BIRMINGILAM 





OF MEMBERS 


Hlarrison, W. G Kmpire Bldg., OALR 
ININCAND ON, LEROY The Woodward Bldg., ¢ ) \LR 
\I IENEE, A. E 711 Empire Bldg., OALK 
| l | RNEST ( lhe Woodward bldg. \LR 
RUCKER, I. W., Jt 926 Woodward Bldg., ALR 
I \SPER 
WICKLIFI | weedy Bldg, ALR 
MOBILI 
Ss JouN GILLIS Merchants Natl Bank Bldg., ALR 
NION TGOOMERY 
MerRTINS, Patt S 1115 Bell Bldg., OALR 
THIGPEN, C. A lS: Court St. OALE 


ShILM-A 


KIRKPATRICK, SAMUEI 


PFUSCALOOS \ 


ARIZONA 
MESA 
MCCARTNEY, OLIVER P. 
PHOENIX 


AYE LOONE, JouN | 
Menton, Bb. L., JR 
Moss, H. FE. 
Robb, Mayo 


Scuwartz, Won. A. 


PRESCOTT 


» 


SwWETNAM, C. R. K. 


902 Alabama Ave., OALR 


2501 Sixth St., OALR 


Valley Bank Bldg., OALR 


611 Heard Bldg., OALR 
Goodrich Bldg., Op. 
Luhrs Bldg., OALR 
323 Ellis Bldg., ALR 
Bld 


605 Goodrich Bldg., OALR 


Masonic Temple, ALR 
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ARKANSAS 

FORT SMITH 
Buck.ey, J. Tl. Ist National Bank Bldg., OALR 
DORENTE, DD. R. Ist National Bank Bldg., OALR 
Mouton, EvERETT C. Merchants National Bank Bldg., OALK 
MouLtTon, HERBERT Merchants National Bank Bldg., OALR 


HOT SPRINGS 


Kine, O. H. Medical Arts Bldg, OALKR 
ROWLAND, JOUN Fe... Medical Arts Bldg., OALR 
LITTLE ROCK 
CALDWELL, ROBER1 831 New Donaghey Bidg., OALK 
\IAHONEY, Paut Leo Donaghey Bldg., ALK 
Moore, Rovers B. Trinity Hospital, ALK 
\V INSONHALER, I. Urquhart Bldg., OALKR 
PINE BLUFF 
ScaLes, J. W. 204 Main St., OALR 
ROGERS 
INoors, TL. J. G bis W. Walnut St., OALR 
CALIFORNIA 
ALTADENA 
Labkorce, B. D. 1140 Beverly Way, OATLR 
AN ATLEIM 
NEIGHBORS, CLARENCE JN. 120 S. Los Angeles St., OALR 


BAKERSFIELD 


Hdg., OALR 


PACKARD, Louts .\ Habertelde 


BERKELEY 
Dickson, JouN F. 956 Shattuck Ave... OALR 


BEVERLY HILLS 
EpGcerton, A. E. 525 N. Rexford Drive, Op 


GLENDALI 


Dononor, Kp. C, Professional Bldg., ALK 
LA JOLLA 
Hess, Wm. L. OOALR 
LONG BEACH 
Scuurter, M. A. , 114 FE. 7th St., OALR 
SHERMAN, Maj. A. Ip M. C., U.S.A., Hdqts. U. S. Troops, 


Air Corps, Municipal Air Port, OALK 
SWEET, Ropert |}. ........Pacifie S. W. Bank Bidg., OALR 





[Calif. ] LIST OF MEMBERS 


LOS ANGELES 


BELLIN, JosePH 523 W. 6th St., 
BOURBON, OLIVER IP 520: W... 7th St., 
BOWERS, CHESTER [1 1136 West Sixth St. 
Boyce, WM A Roosevelt Bldg., 
brown, |. M 1136 W. 6th St., 
CRANE, WALTER RAYMOND 756 S$. Broadway, 
DayTon, G. O 1401 S. Hepe St., 
DETLING, FRANK E SOO S:. Laseas: St... 
Dow, JULIAN N 727 \W. Seventh St., 
ister, CAR 1930 Wilshire Blvd., 
GOSNEY, CHARLES \\ Medical Arts Bldg., 
Horkins, W. 1 321 S. Lorraine Blvd., 
IRVINE, A. Ray 1144 Roosevelt Bldg., 
INEIPER, GEORGE I. J 500 S. Lucas Ave., 
KIEFER, HuGo A Brockman Bldg., 
KRESS, GEORGE II 245 Bradbury Bldg., 
LEFLER, ANNA I 610 S, Broadway, 
LEMERE, H. B 6381 Hollywood Blvd., 
Lew EUGENE R Roosevelt Bldg., 
lvGiuy, CHARLES .\ Wilshire Medical Bldg., 
| NBULL, I. M SOO Lacific Mut. Bldg 
WrYMANN, Morrie FREDERICK 2007 Wilshire Blvd., 


BEAUpDOoUX, HENRY ALEXANDER 230 Grand Ave., 
(CONNOR, RopERIC / 1904 Ifranklin St., 


PromMas, PL. $11 30th St., 


PALOS VERDES ESTATES 


PASADENA 


Capy, D.. W 65 N. Madison Ave., 


CHAPMAN, VERNON .\ 1275 KE. Green St., 
Hrircer, J. D lirst Trust Bldg., 
HIENNINGER, L. | Professional Bldg., 
RINDLA B, JOURN || 595 Ik. ( olorado oe 


Roperts, Wa. TI 65 N. Madison Ave., 


SACRAMENTO 


Briccs, W. E 1027 10th St., 
SPENCER, GEORGE ALBER1 LiZ/ tith St, 


SAN DIEGO 


BROWN, CHARLES WILLIAM Medico-Dental Bldg., 
Burton, FRANK A Medico-Dental Bldg., 
Davis, Cuas. L. 1305 Medico-Dental Bldg., 


DENNISs, F. L. ....oo11 Hawk St., z 
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FIiscHER, V. B. 
SPENCER, FRANK R. 


GEOGRAPHIC 


ROULDER 
203 Mercantile Bank 
Physicians 


co 
“se 



































Durr, S. A. Medico-Dental Bldg., Op 
HiIGcBEE, D. R. 3245 Fourth St., ALR 
WeEsSELS, ANDREW DENJAMIN \Mledico-Dental Bldg., ALR 
SAN FRANCISCO 
BARKAN, -\DOLPH 190 Post St., OALR 
BARKAN, HANS 190 Post St., Op 
BARKAN, OTTO 490 Post St., Op 
brown, H. ALEX AND! 291 Geary St., Op 
DoLMAN, VPERCIVAL 190 Post St., Op 
GREEN, A. S. Phe Gireen's live Hlospital, ¢ yp. 
(GREEN, L. D. ; he Green's eve Hospital, Op. 
HEBERT, ARTHUR W $50 Sutter St., OALR 
IRVINE, RoBERT STEEL! 190 Post St., ALK 
McCoor, J. Ss $50 Sutter artsy SD 
SELFRIDGE, G. | 384 Post St., ALR 
SEWALL, E. C. Stantord Univ. Hospital, ALK 
WE LtTy, C. F. 210 Post St., ALR 
ZIEGELMAN, EDWaAkD FRANK 450 Sutter St., ALK 
SAN JOSE 
PutTNAM, I. I. 501 St. Claire Bldg., OALR 
SANTA BARBARA 
Jean, G. W. 7 KE. Valerio, Op 
Jounston, Wo. I 1421 Chapala St., OALR 
Lewis, J. D. 1534 State St., OALR 
MELLINGER, Wo. J 120 Ic. Sola St., ALR 
WELLS, GEORGE S S Ek. Arrellaga, ALR 
SANTA MARIA 
DBarkp, Cas. G. 301 I. Chapel St., OALR 
SANTA MONICA 
LeVENGoOoD, H. Wiutson 327 Wilshire Blvd... OALR 
WHITTIER 
SmiTH, H. A. 315 kk. Philadelphia St., OALR 
WOODLAND 
TILLotTson, R. S. Woodland Clinie, ALR 
COLORADO 
\LAMOSA 
HERRIMAN, L. L. Physicians’ Bldg., OALR 


Bldg., OALR 
Bldg., OALR 
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OF MEMBERS 


COLORADO SPRINGS 





102 Burns Bldg., 


301 Ferguson Bldg., 
exchange Nat'l bank Dldg., Op. 
I 
Republic Bildg., ALK 
1005 Republic Bldg., OALR 
1005 Republic Bldg., OALR 
510 Republic Bldg., ALR 
\ilajestic Bldg, ALR 
124 Metropolitan Dldg., Op 
|) $32 Republic Bldg., ALR 
\Metropolitan Bldg., ALR 
508 Majestic Bldg., ALR 
652 Metropolitan Bldg., \LR 
Metropolitan Bldg., Op. 
110 Metropolitan Dldg., ALK 
Republic Bldg., Op. 
Majestic Bldg., OALR 
Republic Bidg., Op. 
California Bldg., ALR 
\\ Republic Bldg., ALR 
738 Metropolitan Bldg., OALR 
934 Republic Bldg., \LR 
314 14th St., Op. 
Metropolitan Bidg., ALR 





Metropolitan Didg., 
Metropolitan Bldg., 
Metropolitan Bldg., 





$1 \laiestic 


7 


VER | Metropolitan Bldg., 


| Republic rk 
Majestic Bld: 


217 Imperial Bld; 


2O4 Metropolitan 





Republic 


1OO8 Republic Bidg., 


ot 4 Jacobson Bldg... 





| NI UN< ON 
Canon Block, 
EELEY 
s iy Coronado Bldg., 
Park Place Bldg. 
Coronado Block, 
LEADVILEI 


S10 llarrison Ave. 


| 

] 

| 
Republic Bldg., 

| 

l 


OAL 


\LR 
,OALR 
\LR 


,OALR 





GEOGRAPHIC 


LONGMONT 


SIDWELL, CLARENCE EDWARD OOS Fourth Ave., ALR 


PUEBLO 
I. ARNEST, CLARENCE E. Corwin Hospital, ALK 
Horkins, Guy H.. 702 N. Main St., Op. 
LASSEN, FRITZ .. Pueblo Clinic, OALR 
STERLING 
PALMER, FRANK E., 301 Main St., OALKR 


rRINIDAD 
Ricuie, L. T. McCormick Bldg., OALK 


CONNECTICUT 


BRIDGEPORT 


DeWirtr, Epwarp Nicionas 836 Myrtle Ave., Op.A 
SMITH, DoRLAND 836 Myrtle Ave., Op.A 


IARTFORD 
HoGan, W. L. ' 7350 Main St., OALR 
McCLELLAN, W. E. 50 Farmington Ave., OALR 
PRINCE, ALEXANDER L. 36 Pearl St., Op. 
SmitH, E. Terry 36 Pearl St., Op. 
SNELLING, P. W. 179 Allyn St., ALR 
WHALEN, Epwarp J... 750 Main St., ALK 


NEW HAVEN 
l-ERGUSON, R. J. 59 College St., OALR 
FLYNN, CHAS. T. 11 Thumbull St., ALR 
MacCreapy, Pauy B. +42 Temple St., ALR 
SHEAHAN, Wo. L. 59 College St., OALR 


NEW LONDON 
Ropison, JAMEs T. 309 State St., ALR 
WoopruFrF, T. A.... 309 State St., Op. 
STAMFORD 


Murray, Harry J. 53 South St., ALR 


Wuite, WM. Beever. Gurley Bldg., OALK 
WATERBURY 

Goop, WILLIAM MuURRAY.................- 63 Center St., ALR 
DELAWARE 


WILMINGTON 
JONNER, W. F. Medical Arts |] 
MAYERBERG, Emi, R : Medical Arts ] 


( 


dg., OALR 
Ig., ALR 
Wuite, Cuas. P sesecetescseseeseseseeee---- DOM Citizens Bank Bldg., OALR 


iI 
31 











ip. ¢c..7 LIST OF MEMBERS 


DISTRICT OF COLUMBIA 


WASHINGTON 


\piMs, ELprRipGe S.A\eronautics Branch, Dept. of Commerce 


», ALR 


\LFARO, Vicror R 1801 Eye St., N. W., ALR 
CONSTANTINOPLE, P. S 1801 Eye St., N. W., ALR 
DABNEY, VIRGINIUS 16033 Connecticut Ave., ALR 
Davies, H. | 1835 Eye St., N. W., ALR 
Davis, W. THornwaui 927 Farragut Sq., Op. 

VARLEY, JAMES H. INO1 Eve St., N. W., ALR 


BERT. EDWIN ( Naval Dispensary, 
LYNN, JAMES A, 1511 Rhode Island Ave., N. W., 
1) % oo BACHI 1624 ve St. N. W.. 
(GREEAR, JAMES Noau, |! 1740 M St., N. W., 


ALR 
OALR 
\LR 


( p. 


HENNING, Cart 1X35 Eye St., N. W., Op 
LAMB, Rost. Scott Stoneleigh Court, Op. 
MUNCASTER, S. B 1026 16th St., N. W., Op. 
NEWELL, WM. S 1029 Vermont Ave., Op. 


SHUTE, D. K /2/ De Sales St., N. W.., ¢ yp. 
SIMPSON, GEORGE \ 1710 Rhode Island Ave., Op. 
PRIBLE, G. B 1801 Eye St., N. W., OALR 
WILKINSON, Osc. 1408 L St., N. W., OALR 
ZINKHAN, A. M Phe Rochambeau, ALR 


FLORIDA 


Hecou, N. M. Buckman Bldg. 








'ENDEXTER, RALPH S 1424 K. St.,. N. W. 
RuNK, Roxette Lanpis...Wash. Sanit. & Hosp., Takoma Pr., 
SCHLANSER,. Mator A. ] Walter Reed Gen. Hosp., 


|. | Professional Bldg., 


\LR 
,OALKR 


IKNNAvER, Wn. J Buckman Blidg., ALR 
' MORE, JAMES DUCHANAN St. James Bldg., ALR 
LICH ARDSON, S. A, 111 \W. Adams St., Op. 
MIAMI 
K, NELSON MILES Huntington Bldg., Op. 
CHANDLER, G. FE Hluntington Bldg., ALR 
Denor, M. P Ist Nat'l Bank Bldg., OALR 
lopson, B. EF. 4118 Security Bldg., OALR 
MIAML BEACH 
BARNHILL, J. 1 5369 Pine Tree Drive, ALR 
Horcukiss, W. 1] \laddin Bldg., ALR 


INGERSOLL, J. M. \laddin Bldg., 


PALMER, Bascom H. 502 Huntington Bldg. 
RepAss, R. E. 

ORLANDO 
Inceam, L. ‘C. Orlando Clinic 
SHOEMAKER, SAMUEL A. 30 I. Church St. 


ALR 
JOALR 


337 Lincoln Road, ALR 


,OALR 
»,OALR 
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HEINBERG, CHas. J. 
LIsCHKOFF, M. .\. 


lle Arp, Mary I. 


DuKE, R. R. 
FARRIOR, J. BROWN 
FORBES, SHERMAN J} 


Lowry, B. W. 
MILLER, ALICE R. 


OESTERLING, TI. FE. 


BRAWNER, LEON EDWARD 
CALHOUN, F. Putnizy 
Cray, G. E. 

EQUEN M. S. 

lorT, A. G. 

Lokey, H. M. 

Mi Dot GALL, Ww. L. 
Martin, WM. ©. Jr. 
WARREN, Wa. C. JR. 


OERTEL, T. E...... 
BLACKMAR, EF. B. 


SMITH, GEORGE Jb. 


SMITM, 5. Bis... 


MorGAN, JAMEs A. 
PINKERTON, FORREST JOY 
Van Poorer, G. McD. 


GEOGRAPHIK lila. Ga. Hawan 
PENSACOLA 
Blount Bldg., ALK 
Blount Bldg., OALR 
ST. PETERSBURG 
128 19th Ave. North, Op. 
PAMPA 
Citizens’ Bank Bldg., ALR 
605 Citizens’ Bank Bldg., OALR 
409 Citizens’ Bank Bldg., OALR 
205 Zack St., OALR 
WEST PALM BEACH 
418 Fern St., OALR 
WINTER PARK 
642 N. Interlachen Ave., OALR 
GEORGIA 
ATLANTA 
157 Forrest Ave., N. E., ALR 
131 Forrest Ave., Op 
Medical Arts Bldg., Op. 
Medical Arts DBldg., ALR 
Doctors’ Bldg aS \LR 
Medical Arts Bldg., OALK 
\tlanta Natl Bank Didg., ALR 
Medical Arts Bldg., Op 
Atlanta Nat'l Bank Bidg., ALR 


AUGUSTA 


COLUMBUS 


Swift Kyle Bldg., 


ROME 


Harbin Hospital, 


VALDOSTA 
13414 N. Patterson St., 


HAWAII 


HONOLULU 


48 Young Blidg., 
g., 


Bld 
46 Young Hotel Bld 
ld 


Young 


oO 
se 


g¢., OALR 


\LK 


OALKR 


OALR 


fe Ae Ao 


oe 





| 





te} WEAN, GiLENS 


{ LOTILIER, SEP 


WETHERBEE, CHARLES 


JONI = \\ 
\EIppLETON, HLArRY 
|) (31 EA 
in Ravi DD 
(GAILEY, \\ \TSON \\ 
WATKINS, Hl\ROLD R 
I t I] 101 > 


ALLEN, THOMAS DyER 
\NDREWS, A. H 
\NpDREWS, B. F. 
BALLENGER, H. C. 
Beck, JOSEPH ¢ 
BEEM, IONE | 
BERNHEIMER, BENNO L 
BoruMaANn, Louis 
BRAWLEY, F. | 

DBREDLAU, ERNEST AA. 
CARNCROSS, HFLEN 
CASTROVIETO, RAMON 
CAVANAUGH, J. A. 
CiristopH, Carne tl 
CLEFF, OSCAR 

( LEMENT, CU. LU. 
CRrossLEY, Ee. R. 
CUSHMAN, BEULAH 
Davipson, H. P. 
DeLrpu, JouNn EF. 
DENNIS, GEORGE J. 
DOUGHERTY, CLIFFORD L. 





LIST OF MEMBERS 


IDAHO 


NAMPA 
Smallwood Bldg., 


POCATELLO 


Kane Dldg 


IWIN FALLS 


Booth Bldg., 
ILLINOIS 


ALTON 


101 Broadway, 
limes Blde., 


\URORA 


$01 Terminal Bldg., 


BLOOMINGTON 
Unity Bidg., 
(jriesheim bldg, 


(sriesheim Bldg., 


CHEAMPATIGN 


4()] Robeson Bldg., 


CHICAGO 
122 S. Michigan Blvd., 
30 N. Michigan Blvd., 
25 E. Washington St., 
25 Washington St., 


7 s. 
185 N. Wabash Ave., : 


31 N. State St., 


104. S. Michigan Ave.,. 


122 S. Michigan Ave., 
30 N. Michigan Blvd., 


2/53 North Ave., . 


58 Ek. Washington St., 
231 W. Washington St., 

Suite 1712-3 
30 N. Michigan Blvd., 
55 Ik. Washington St., 
30 N. Michigan Blvd., 
30 N. Michigan Blvd., 
25 I. Washington St., 
1424-30 N. Michigan Ave., 


104 S. Michigan Blvd., 
25 kK. Washington St., . 
104.S. Michigan Ave., . 


QO N. Michigan Blvd., 
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\LR 
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\LR 
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\LR 
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490 GEOGRAPHIC (Til.] 
FaitH, THOMAS 31 N. State St... OALR 
Finpvay, E. kh. 30 N. Michigan Ave., Op 
FISHER, W. A. 231 W. Washington St., OALR 
FISKE, GEORGE I. 25 KE. Washington St., OALR 
FITZGERALD, J. IP. 30 N. Michigan Blvd., Op. 
Fouk, Max Lyon 55 Ie. Washington St., OALR 
Fow Ler, Earv Bb. 55 EK. Washington St., Op. 
Fox, NOAH... 841 E. 63rd St., ALR 
FRANK, IRA...... 104 S. Michigan Blvd., ALR 
l-ULLER, Harry B. 2219 FE. 70th Place, OALR 
GAMBLE, RICHARD COTTER 30 N. Michigan Ave., Op. 
GGARRAGHAN, Epw. F. 25 KE. Washington St., OALR 
GEIGER, ARTHUR HENR\ ~~ Fullerton Parkway, ALR 
GIFFORD, SANFORD KR. 8 E. Washington St., Op. 
GLATT, Morris A. "325 4 Lawrence Ave., ALR 
GOLDENBURG, MICHAEL 104 S. Michigan Ave., Op. 
GRADLE, H. S. 58 E. Was shing rton St., Op. 
ct a a Po 30 N. Michigan Blvd., OALR 
GUTTMAN, MELVIN Rees! ISS N. Wabash Ave., ALR 
HALL, ALICE K. 25 KE. Washington St., ALR 
HASELTINE, BURTON 122 S. Michigan Ave., OALR 
Hawtey, C. W. Medic: al Arts Bldg “OALR 
HAYDEN, AusTIN Suite 2009, 25 FE. Washington St., OALR 
HorrMan, L. G. 30 N. Michigan Blvd., OALK 
HOLLENDER, A. R. 30 N. Michigan Blvd., ALR 
JoRDAN, GEORGE ‘| 30 N. Michig an Blvd., OALR 
KAHN, Myron I 104 S. Michigan Ave., ALK 
KILLEEN, JOHN J. 104. S. Michigan Blvd., ALR 
KRAFT, Oscar H. 1518 N. Dearborn Parkway, Op 
IKRONFELD, PETER C. 950 KE. Fifty-ninth St., Op. 
KULVIN, MAx M. 1 N. Crawford Ave., ALR 
LAMPERT, MANX T. 55 EK. Washington St., ALR 
LEBENSOHN, JAMEs |- 25 Kk. Washington St., OALR 
LEDERER, FRANCIS L. 30 N. Michigan Blvd., ALR 
LEECH, VERNON MI. 55 IX. Was shington St., Op. 
LESHIN, NORMAN 18O N. Michigan Ave., ALR 
LIFSCHUTZ, JACOB 310 S. Mic higan Blvd., OALR 
LIVINGSTON, GEORGE S ....185 N. Wabash Ave., ALR 
LORING, J. Brown 25 I. Washington St., OALR 
Lyons, H. R......... 30 N. Michigan Blvd., ALR 
McBean, GeorGce MM. 58 KE. Washington St., OALR 
McGinnis, Epwin 104 S. Michigan Blvd., ALR 
Maroulis, GEORGE I’. 30 N. Michigan Blvd., ALR 
Mayer, Leo Lorn .....104 S. Michigan Ave., Op. 
MEYER, SAMUEL J. 58 E. Washington St., Op. 
Mruiver, T. FE. 122 S. Michigan Ave., ALR 
Munopt, G. HENry 25 EE. Washington St., OALR 
Murray, A. N. 4753 Broadway, OALR 
NANCE, WILLIs O. Se cuulis ceca 30 N. Michigan B Ivd., OALR 


[I1l.] 


NOONAN, W. J 
NOR ROSS, | ° @ 
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4753 Broadway, OALR 
& S. Michigan Blvd., ALR 


NOVAK, FRANK J. JR 1712, 30 N. Michigan Blvd., ALR 
NUGENT, Oscar B 231 W. Washington St., Op. 
Orcutt, D. ¢ 30 N. Michigan Blvd., Op. 
PEARLMAN, S. | 180 N. Michigan Ave., ALR 
PoiLtock, H. L 2551 N. Clark St., ALR 
RUSSELL, R. D 58 E. Washington St., ALR 
SALINGER, SAMUEI 25 Kk. Washington St., ALR 
SCLARRETTA, S.A 55 kE. Washington St., ALR 
Su he 185 N. Wabash Ave., ALR 
Si NSCHEIN, R 180 N. Michigan Blvd., ALR 
SPIESMAN, IRWIN GABRIEI 25 FE. Washington St., ALR 
Strauss, J. | 104 S. Michigan Blvd., ALR 
SUKER, GEORGE | 25 K. Washington St., Op. 
Paynor, Linwian FE. 25 E. Washington St., ALR 
PHEOBALD, JOHN JOSEPH 58 FE. Washington St., ALR 
Pikopanp, W. H 307 N. Michigan Ave., ALR 
Pi VON CoLpitz, G 25 I. Washington St., OALR 
PivNEN, Ricuarp J 30 N. Michigan Blvd., OALR 
VAN De.Len, A. L 6857 S. Halsted St., Op. 
Von DER Heypt, Roper 25 Ik. Washington St., Op. 
WAGNER, CarL B 30 N. State St.,. OALR 
WALKER, HERBERT S 30 N. Michigan Ave., OALR 
WitpeR, Wn. H 122 S. Michigan Blvd., Op. 
WoLF, SAMUEI 55 I. Washington St., Op. 
Woop, Casey A 7 W. Madison St., Op 
CHICAGO HEIGHTS 
Gorren, T. J. 1 16th and Vincennes Ave., OATR 
DANVILLE 
BALDW H. | Temple Bldg., ALR 
CarmMopy, THomas | 408 ‘The Temple Bldg., OALR 
DIXON 
MeNicuots, W. A Dixon Nat'l Bank Bldg., OALR 
EAST ST. LOUIS 
HTANson, Wa. Lupwt lirst Natl Bank DBldg., ALK 
Spitze, Ee. C. Murphy Bldg., Op. 
EVANSTON 
Dopp, Oscar 636 Church aN yp. 


GALLOWAY, I. C. 
(GREENWOOD, G. | 
Lawson, L. J. 
Swan, C. J. 


636 Church St., ALR 
708 Church St., ALR 
636 Church St., ALR 
636 Church St., OALR 
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FREEPORT 
CLARK, J. SHELDON 509 State Bank Bldge., OAI 


GALESBURG 


MATHENY, R. C. 306 FE. Main St., OAL 


GREAT LAKES 


Wener, H. C. U.S. Naval Hospital, O.AI 


LLOOPESTON 


FE AREL, A. M Willdon Blde., OAI 


IUBBARD WOODS 


Loren, CLARENCE 1054 Tower Road, Op. 


TACKSONVILLE 


ApAms, A. L. Professional Bldg., OAL 
TOLIET 
Wooprurr, H. W. 500 N. Ottawa St., OAI 


KANKAREI 


GEIGER, €. W. \rcade Bldg, ONT 


LA SALLE 


Woops, R. H. Neustadt Bldg., Op 


MACOMB 


DUNTLEY, G. S. 103 S. Side Sq., OAT 
MATTOON 

VOIGT, LE 1702 Broadway, \\] 
MOLINE 

LATLEY, T. J Reliance Bldg, ON] 


OAK PARK 


THEOBALD, GEORGIANA DvorAk 715 Lake St., Op. 


PEKIN 
(GLASFORD, S. T. Farmers’ Bank Bldg., O.A\] 


PEORIA 


BLICKENSTAFF, A. J. Peoria Life Bldg., OAL 

Bropst, C. HH. Central National Bank Dldg., OA 

DUANE, J. Ir. Jefferson Bldg, | IAL 

Ifnoyp, T. W. S11 Peoria Life Bldg., OAL 

Tuomas, C. D. Central National Bank Bldg., OAL 

Wintiams, W. C. Jefferson Bldg., OAL 
PONTIAC 


\MippLeton, A. B. Sterry Blk., OAL 





IST OF MEMBERS 493 
OUINCY 
(GABRIEL, C. IX W.C.U. Bidg., ALR 
\leRCI RAY W.C. U. Bldg., OALR 
STEVEN S¢ \\ W..C. U. Bide., OALR 
ROCKFORD 
IeRINGER, W. R William Brown Bldg., Op 
WormbLey, Tl. R Paleott Bldg., OALR 
Divan, Jou | first Nat'l Bank Bldg., OALR 
HLAGLER, E. F- fOl Least Capitol Ave., OALKR 
il Trust Blde., OALR 
ST RI rr 
oe $20 Murr: F, OALR 
INDIANA 
WFORDSVI 
en [1 bldg \LR 
SVILDI 
Lh hee 201 S. East First St.,. OALR 
1) WALLACI < Central Union Bank Bldg., AIR 
IN rp, B. J Citizens’ Bank Bldg., OALR 
pin, Bb. D Central Union Bank Bldg., OALR 
Ravpin, M Central Union Bank Bldg., OALR 
STANTON, H \M Central Union Bank Bldg., OALR 
FORT WAYNI 
Butson, A. | 406 W. Berry St., OALR 
Benson. EUGEN Ni 106 W. Berry St., OALR 
Vc] W.O 2902 S. Fairchild, Ave., OALR 
HAMMOND 
Ix x. Hepwic S First Trust Bldg., Op. 
Nun HuGn A First Trust Bldg., ALR 
Lioyp, A. W 804 Lloyd Bldg., OALR 
SHANKLIN, E. M 575 Hohman St., OALR 
INDIANAPOLIS 
\pvims. D. S 508 Hlume-Mansur Bldg., OALR 
\RONSON. SIDNEY S Hlume-Mansur DBldg., ALR 


berry, D. F. llume-Mansur B 
B 


CARMACK, J. W. I lume-Mansur 
CHAPPELL, R. Fraction Terminal Bldg. AL 
Cec, P Hume-Mansur 
Hume-Mansur 


305 
CLARK, 


CLEVENGER, W. F. 
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CRAFT, KENNETH L. 
DEARMIN, Rornert M 
Dewey, C. H., May., M.C., 


U.S. Army [lospital, Ft. 


Eeiuis, Bert Ep. 
HuGHeEs, W. F. 
NEARBY, D. O. 

LARKIN, BERNARD J. 
LEASURE, JOHN I. 
LINGEMAN, Epwarp LAUREL 
Litre, J. J 
McCaskey, C. H. 
Masters, Roverr J. 
Moxt, Wo. F. 
MUELLER, LILLIAN 
NeEwcomes, JOHN R. 
OvERMAN, F. V. 
PFAFFLIN, C. A. 
Row, GEORGE S. 
Tomuin, W. S. 
Van Ospon, Harry .\ 
WHITAKER, J. 
Wricut, J. Wo. 


BARBARA 


ApAms, CuAs. Joseru 


EGAN, BuRTON WRIGH1 


BRAUNLIN, Won. H 
MILLer, C. E.. 


GEOGRAPHIC 


Hume-Mansur Bldg., 
Hlume-Mansur Dlde., 


Benjamin Harrison, 

Hume-Mansur Bldg., 

401 Hume-Mansur Bldg., 

709 Hume-Mansur Bldg., 
Hume-Mansur | 

Hlume-Mansur | 

406 Pennway Bldg., 

Hume-Mansur Bldg., 

Continental Bank Bldg., 

23 kk. Ohio St., 

529 Bankers Trust Bldg., 

Continental Bank Bldg., 

410 Hume-Mansur Bldg., 

Hume-Mansur Bldg., 

$45 Bankers Trust Bldg., 

906 Hume-Mansur Bldg., 

Hume-Mansur Bldg., 


sIde., 
ide. 


Chamber of Commerce Bldg... 
Hume-Mansur Bldg., 
Hume-Mansur Bldg., 


KOKOMO 


101 W. Sycamore St 


LOGANSPORT 


408 North St., 


MARION 
Marion Nat'l Bank 


Western Reserve Bldg., 


( 


MICHIGAN CITY 


KRIEGER, G. M. 
MILuer, C. E. 


BOONE, a .. 
Boyp-SNEE, HARRY 
Cassapy, J. VERNAL 
EDWARDS, SLOCOMB R. 
Lent, E. J..... 
SAVERY, C. E.. 


ALLEN, Orrits T. 
GittuM, J. R..... 


701 Washington St., 


MUNCIE 
917 E. Main St., 


SOUTH BEND 


Sherland Bldg., 


716 J. M. S. Bldg 


654 Associates Dldg : 
Christman Bldg., 
Blvd.., 


122 N. Lafayette 
206 Sherland Blde¢., 


TERRE HAUTE 


422 Rose Dispensary Bldg., 
iti sadbon 221 S. 6th St., 
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ALK 
ALR 


OAL 
\LK 
Op. 
\LR 
Op 
\LR 
\LKR 
\LI 
ALK 
( Jr) 
ALK 
\LKR 
( yp. 
ALK 
COATLR 
(op 
\LR 
\LR 
OOALR 
\LR 


,OALR 


OALKR 


— 


> oe 


OALR 


OALR 


OALR 
OALR 





[Ind 


\linner, Wa. - 
RikIN, ALFRED | 
STEWART, WALTER | 


INU] | \] 

|| RD, | \ 

NVI 1} (; 
I BJ 

Yo re J 

| I] RED \\ 

| Ht. M 

\\ 

1) N, | \\ 


Llowarp, Lioyp (3 
MAIDEN, S 1) 


HANbs, S. GILLOT 
LTARKNESS, GORDON | 
HoFMANN, W. P 
Lams, Harry How! 


TONES, CECIL C. 
Lyncu, Ronerr | 


PEARSON, Wan. \W 


CHASE, S. B 


AGNEw, F. F. 


LIST OF MEMBERS 


Pribune DBidg., 
Tribune Bldg., 
Tribune Bldg 


Warsaw Clinic, 


IOWA 


\MES 


owa stat Dank Bldg 
204 Jefferson St 


CEDAR RAPIDS 


Merchants Nat'l Bank Bldg., 
815 Merchants Nat'l Bank DBidg., 


INTON 
Wilson Bldg 
Bl S 
532 First Ave., 
Council Bluffs Clinic, 
103 Bennett Bldg., 
Eagle Blk., 
VI PO! 


201 West Second St., 


Putnam Bl 
707 Kahl Ble 
\merican Bank BI 


ar 


equitable | 
equitable | 
117 Bankers Trust |] 


le 
at 


oO 


1100 Main St., 


FORT DODGE 


Carver Bldg. 


INDEPENDENCI 


120 Third Ave., S. I 


s*) 


1o., 
lg., 
1g., 
ldg., 


I¢., 
| 


“te 


\LK 


POAT 
,OALKR 


OOALR 
OALR 


OALR 


AA 


“~ 


SS 


OALR 


ALR 
OAL 
OAL 

\LR 


> 
\ 


— — 
~ 


OALR 


OALK 
OALR 


OALR 


“., OALR 
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\LBRIGHT, GEORGE._C. 
BoiLerR, W. F. 
LIERLE, DEAN McA. 


Moore, Paun McNary, Jr. 


O’BriEN, C. S. 
RUTHERFORD, C. W, 


LAPSLEY, Ropertr M. 
Joy NT, M. J. 


Coss, Epwin. 
FRENCH, R. F. 
SINGLETON, E. M. 
Wo LFeE, Oris R. 


FAaLLows, Howarp LD. 
O’BRIEN, STEVE A. 


Goap, R. R. 

ENGLE, H. P.. 

Taytor, CHARLEs DB......... 
WeEaAvER, JouN O. 


Decker, J. C.. 
FRANCHERE, FRED'K. E. 
Gittins, T. R. 
NAFTZGER, J. B. 
REEDER, J. E. 
SALLANDER, F. W. 
Secoy, F. L. 
Tripp, Leroy R. 


BENDER, H. A. 
Joynt, A. J. 

REULING, F. H. 
RusseELt, R. E.. 


GEOGRAPHIC [Iowa] 
IOWA CITY 
102 S. Clinton St., ALR 
Dey Bldg., OALKR 
University Hospital, ALR 
University Hospital, ALR 
University Llospital, Op. 
Univ. Llosp., Dept. Ophth., Op. 
KEOKUK 
Masonic Temple, OALKR 
LE MARS 
Royal ldy., \LR 
MARSHALLTOWN 
Masonic Temple Bldg., OALR 
Masonic Temple Bldg., OALKR 
111 KE. Church St., R 
415 Masonic Temple, OALR 
MASON CITY 
Park Hospital Clinic, OALR 
First Nat’l Bank Bldg., OALR 
MUSCATINE 
Laurel Bldg., Op 
NEWTON 
527 West First Ave., OALR 
OTTUMWA 
silted 118 E. Second St., ALR 
SHENANDOAH 
608'2 W. Sheridan Ave., ALR 
SIOUX CITY 
Frances Bldg., OALR 
Toy Bank Bldg., OALR 
401 Davidson Bldg., 0ALR 
Davidson Bldg., 0OALR 
Davidson Bldg., OALR 
New Orpheum Bldg., OALR 
301 Davidson Bldg., OALR 
Security Bldg., OALR 
WATERLOO 
Black Bldg., ALR 
Black Bldg., OALR 
Black Bldg, ¢ IALR 
601 Pioneer Bank Bldg., OALR 





: 
| 
| 





ROBINSON, R. E. 


SPAKE, LAVERNE 1b 


PowWELL, LYLE S 


HAs, FREDERICK J 


IENKINS. MIKE CLEMONT 


Arxine. H. L. 
ALLEN, GEORGE \. 
ALLEN, G. HENRY 
Ditton. Ira H 
Reep, We. W. 


BROWNELL, Morton EMMONS 


CarTER, I. D. 
CHeNnry, JAMES W. 
GILLETT, WILBUR G 





201'4 N. Main St. 


lr OF MEMBERS 497 
WAVERLY 
205 Ie. Bremer Ave., OALR 
KANSAS 
VTCHLISON 
Simpson Blde., OOALR 
COFFEYVILLI 
erminal Bldg., Op 
CONCORDE. 
52 W. 6th St., OALR 
ELDORADO 
Haines Bldg, OALR 
Citizens Natl Bank Bildg., OALR 
105 Citizens Nat'l Bank Bldg., OALR 
HUTCHINSON 
610 Rorabaugh-Wiley Bldg., OALR 
Rorabaugh-Wiley Bldg., OALR 
14 West First St., OALR 
I ‘Ss = L\ 
903 N. Seventh St., OALR 
322 brotherhood Bldg., ALR 
LAWRENCE 
813 Mass. St., OALR 
LEAVENWORTH 
Masonic Bldg., OALR 
PRAT 
223 S. Main St., ALR 
FOPEKA 
614 Ikansas Ave., OALR 
835 Kansas Ave., OALR 
Mills Bldg., OALR 
\. To & S. F. Ry. Hospital, Op. 
Mills Bldg., ALR 
WICHITA 
1O1 N. Main St., Op. 
Central Bldg., ALR 
702 Schweiter Bldg., OALR 


a yp. 
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GsELL, J. F. 
MaGGarp, D. | 
PALMER, Epw. M. 
SEYDELL, EF. M. 
WEAVER, T. W. 
WINFIELD 
Ranis, C. T 


KENTUCKY 


BEREAN 


Cowley, Ropnert HENRY 


COVINGTON 


biepsor, R. W. 


ILARLAN 


(GUNN, Mitus LypeE.. 


LEXINGTON 
\RMSTRONG, R. M. 
DeWEESE, CLARENCI 
Marks, SAMUEL BLACKBURN 
OrFuTt, W. N. 
YATES, EArI, C. 
LOUISVILLI 
Bass, A. L. 
DABNEY, S. G 
DEAN, WALTER 
DULANEY, OCTAVIUS 
Hau, G. C 
Princst, A. O 
SHAFER, J. J. 
VAUGHAN, G. E. 
WoLFeE, CLAUDE T. 


NEW POR1 
THuomasson, W. J. 

PADUCAH 
Pace, ERRETI 
ReyNoLpDS, H. G. 


RICHMOND 


DUNN, MuRISON SONTE: 
LOUISIANA 


LAKE CHARLES 


Moss, Ouin W. 


| Kan., 


911 Beacon Dldg., ¢ )ALR 
715 Orpheum Bldg., OALR 
629 Beacon Bldg., | ) \LR 
1030 First Nat'l Bank Bldg., ALR 
201'2 N. Main St., Op. 
first National Bank Bldg., OALR 
(OATLR 
1005 Madison Ave., OALR 
Smith Blde., ALR 
kavette Bank Bldg., OALR 
201 West Second St.,. OALR 
Security Trust Bldg., ALR 
406 Security Trust Bldg., OALR 
190 N. Upper St., ALR 
Heyburn Bldg., OALR 
Starks Bldg., OALR 
300 Francis Bldg., OALR 
8il Brown Bldg., ALR 
705 Brown Bldg., OALR 
Heyburn Bldg., Op 
Starks Bldg., OALR 
711 8S. Third St., OALR 
Heyburn Bldg., OALR 
942 York St., ALR 
City National Bank Bldg., ALR 
City National Bank Bldg., OALR 
OALR 
Weber Bldg., ALR 











[La., Me., Md. ] LIS 


LUMI Jor 4 
LANDFRIED, C. ] 
Left NI | | 
SMITH, \ CTOR ( 
| NO, CIRORGI 
\\ ER, W. A 
WeEIL, A. | 
LAR C.J 
\lorst \I 
Si }. | 

| {) \\ 
( |] | \\V > 1] 


BEAC ; Poe ] 
CUMMINGS, GEORGE © 
GILBERT, FRANK Y. 
Gorpon, CHas. H. 
HASKELL, ALFRED W 
Hott, E. E., JR 
O’SuLLIVAN, T. J. 
SPALDING, J. A 


HiLi, FREDERICK 7 
Hitt, Howarp F. 


ALBRIGHT, Lt.-Com. P. M 
WebLcu, Ropertr S. G. 


BoRDLEY, JAMEs, JR. 
IF RIEDENWALD, Harry 
I'RIEDENWALD, J. S. 


OF MEMBERS 


LW ORLEANS 


1707 Vere Marquette Bldg., 
ld 


1211 Maison Blanche 


1317 Whitney Bldg 

Chaille Bldg 
\Mlaison Blanche Bldg. 
\Iaison Blanche Bldg 


607 Baronne Bldg 
632 Maison Blanche [i] 


1707 Pere Marquette Bldg., 


208 Audubon 
\merican Bank 


Oo 
- 
o 
~ 


I} 
1} 


3503 Prytania St., 


Highland Clinic, 
\ledical \rts bldg . 
Medical Arts Bldg., 


MAINE 

GUSTA 
Masonic lemple, 

I \ PON 


190 Bates St., 


PORTLAND 


704 Congress St., 
47 Deering St., 
148 Park St., 

46 Deering ot. 
129 Park St., 


723 Congress St 
10 Pine t.. 
627 Congress St., 


WATERVILLE 


Professional Bldg., 


Professional Bldg., 


MARYLAND 


ANNAPOLIS 


C..U.S. N..U.S. Naval Llospital 


SO State Circle, 


BALTIMORI 


330 N. Charles St.. 
1212 Eutaw Pl.. 
1212 Eutaw PI., 
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(Op 
Op. 
,ALK 
, ALR 
OAL 
, ALK 
.. ALR 
, ALR 
Op 
\LK 
ALR 
\LK 
OAL! 
\LKR 
(OALR 
OALR 
\LK 
Op. 
\LR 


OALR 
ALR 


( Ip. 


4 p. 


ALK 


( p. \ 


ALR 


{ p. 


( )p. 
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GoLpBACk, L. J. 

KEMLER, Jos. 

LOOPER, EpwaAkbD ANDERSON 
PETERMAN, H. E. 

Tarun, WILLIAM 


Cl 


Jones, LE. L. 
ROBINSON, LL. ‘TL. 
SILARRETT, GEORGE ©). 


1012 N. Charles St., Op. 
1908 Eutaw PL, OALR 
104 Madison St., OALR 
518 Cathedral St., OALR 


104 W. Madison St., OALK 


MBERLAND 


First National Bank DI 
Medical [1 
119 Bedford, OALR 


( 


dg., OALKR 
le. OALR 


™~*s 


MASSACHUSETTS 


OpENEAL, THomas Herm 


BRYANT, ALICE GERTRUDI 
CARVILL, MaAaub 

CHENERY, W. E. 

CorBett, |. J. 

DERBY, GEORGE S 

Dunpuy, Ep. B. 

I REEDMAN, L. M. 

Ginppy, HARoip J. 
(GREENWOOD, ALLEN 

Hurtey, E. D. 

INGLIs, Harry J. 

KLEINERT, MARGARET NOYES 
KNOWLTON, CHARLES Davison 
LANCASTER, W. B. 

Lewis, J. P...... 

LoweE.Li, Wo. H. 

Lurie, Moses H. 

MosuHer, Harris P. 
POIRIER, GEORGE H. 
Porter, CuHas. T. 
Quincy, J. E. 

Rice, G. B 

RICHARDs, L. G. 
ROWLAND, W. D. 
ScHALL, LERoy A. 
SKIRBALL, J. J. 
SmMyTtTH, DUNCAN ( 
TuHompson, PETER H. 
TINGLEY, Loutsa PAIN} 
Toney, GEorGE L., JR. 
WALKER, WaALpo W. 
WELLS, Davip W. 


BEVERLY 


502 Beacon St... ALR 
S2 Commonwealth Ave., Op 
377 Commonwealth Ave., ALR 
520 Beacon St., OALR 
5 Lay State Road, ¢ yp 
\ve., Op 
175 Commonwealth Ave., ALR 
2/ Elm St., ALR 
82 Commonwealth Ave., Op 
419 Boylston St., Op 
43 Bay State Road, ALR 
S82 Commonwealth Ave., ALR 
520 Commonwealth Ave., ALR 
520 Commonwealth Ave., Op 
543 Boylston St., ALR 
82 Commonwealth Ave., Op 
483 Beacon St., ALR 
S28 Beacon St., ALR 
60 Bay State Road, ALR 
520 Commonwealth Ave., ALR 
270 Commonwealth Ate., ALR 
99 Bay State Road, ALR 
319 Longwood Ave., ALR 
220 Clarendon St., Op 
270 Commonwealth Ave., AIR 
353 Commonwealth Ave., Op 
375 Commonwealth Ave., ALR 
308 Commonwealth Ave., Op 
9 Massachusetts Ave., Op. 
270 Commonwealth Ave., ATR 
99 Bav State Road, ALR 


Hotel Westminster, p. 


3920 (Cony onwealth 
] 





ee 








| rr 
ay 1 | |) 
I> | | x 
1 | | 
Wi \\ 


\loor {y \ 


PTieNNI y, W.W 


DyrNES, H. F. 
CARLETON, RALPH 
IRWIN, VINCENT J., JR 
Irwin, V. J., Sr. 


OF MEMBERS 


105 Cente 


181 Chestnut 


151 Rock 


H 
129 Concord 
RDNF] 
19 Pleasant 
| IKI 
207 lm 
245 Maple 
VC] 
i Bescs 
202 Central 
1+ Atlanta 
t+ S. Common 
1 tov 
OS Walnut 
( 1 1 ON 
187 Main 
$ \Vest 
PALMER 
353 Main 


PITTSFIELD 


7+ North 


SAL] AY 


oP) 
oP) 
oP) 


SSeX 


SPRINGFIELD 


67 Chestnut 
10 ‘Temple 


St 


Sf... 


“1 


ol 


N+ 


St 


he | 


ot 


St 


St. 


ot 


St 
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JOALR 


,OALR 


,Op.A 


JOALR 


OALR 


i p. 


,OALR 


SOALR 


JOALR 


 AJATIR 


St... 
1634 Main St., 
1634 Main St. 


OALR 
“OALR 
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BAKER, Harry DB 


DeEcHTER, M. ARCHIBALD 


BERRY, GORDON 
CAHILL, JouN Wo. 
(ROISSANT, CtiAs. .\ 
Cross, A. E. 
IeSTABROOK, Cis. ‘| 
Honzer, Won. | 
Messter, A. EUGEN! 
Rice, JoOuN | 


Newton, Wa. . 


I URSTENBERG, .\. | 
S1iocum, GEORGI 


Cover, B. N. 
I-RASER, R. H. 
HauGcuey, WiLFreD H. 


SLEIGHT, R. D. 
WENCKE, CARL G. 


BAKER, Cuas. H. 


AMBERG, EMIL. 
\RBUCKLE, DAvID S. 
BARNETT, SAUL Ik. 
BEATTIE, ROBER1 
BEGLE, Howe. L. 
BENTLEY, NEIL | 
BERNSTEIN, E. J. 
BROWN, AUDREY (). 
CAMPBELL, D. A. 
CAMPBELL, Don M 
CAMPBELL, M. D. 
CARTER, Joun M. 
Cuirrorb, T. P. 
Conor, D. A. 


GEOGRAPHIC [Mass., Mich.] 


TAUNTON 
59 Main St., OALR 


WESTFIELD 
Professional Bldg., ALR 


WORCESTER 

36 Pleasant St., ALR 
390 Main St., OALR 
390 Main St., ALK 
390 Main St., Op. 

857 Pleasant St., OALR 

36 Pleasant St., Op 
390 Main St., OALR 
390 Main St., OALR 


MICHIGAN 


\L PENA 


201 N. Second Ave., OALR 


\NN ARBOR 
lirst Nat'l Bank Bldg., ALR 
lirst National Bank Bldg., Op. 


BATTLE CREEK 
Sanitarium 1, ALI 
Qld Merchants Tower, ALI 
303 Post Bldg., | VATLR 
303 Post Bldg., | p. 


Battle Creek Sanitarium, ALR 


BAY CITY 
Bay City Bank Bldg., OALR 


DETROTI 
622 Maccabee Bldg., ALR 
Henry Ford Hospital, ALR 
25 Parsons St., ALR 
David Whitney Bldg., OALR 


2730 East Jefferson Ave., Op. 


1161 David Whitney Bldg., OALR 
10 Peterboro, OALR 

742 Maccabee Bldg., OALR 
David Whitney Bldg., OALR 
David Whitney Bldg., OALR 

269 Rowena St., OALR 


-David Whitney Bldg., ALR 
....David Whitney Bldg., OALR 
13535 Woodward Ave., ALR 
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Connor, Ray 1410 Stroh Bldg., OALR 
DEFNET, WM. A 28 Adams Ave. West, ALR 
FOWLER, WM Maccabee Bldg., OALR 
GLOWACKI, BEN IFRANCIS ...Maccabee Bldg., OALR 
Goux, RAYMOND Saot 545 David Whitney Bldg., OALR 
GRANT, LEE | David Whitney Bldg., OALR 
HALE, ARTHUR STANLEY 1609 Eaton Tower, OALR 
IfARRELL, Voss Hofman Bldg., ALR 
Heari, PARKER David Whitney Bldg., Op 
Howenn, DoNaLD MaclLevn 1008 Eaton Tower, ALK 
[luGies, Ray \W 1501 David Whitney Bldg., OALKR 
KEATING, T. F. 1042 Maccabee Bldg., OALR 
INREUTZ, GEORGE Henry Ford Hospital, ALR 
McCLELLAND, CARL, ¢ 1857 David Whitney Bldg., OALR 
Marre, Lewts | 710 Kresge Bldg., OALR 
Mercer, R. | David Whitney Bldg., LR 
MINER, S. G 2641 E. Jefferson \ve., ALR 
Morton, J.B 90 FE, Warren Ave., OALR 
\IuNson, FY. 7 2201 1°. Jefferson Ave., ALR 
()’ Hora, B. A 8-266 General Motors Bldg., ALK 
PARKER, WALTER R David Whitney Bldg., Op. 
Prrkcor, Horace W David Whitney Blde., ALR 
Poos, EE. Fisher Bldg., OALR 
Porrer, Wittis .\ 7450 Grand River Ave., ALR 
Renaup, G.I 510 Joseph Campan Ave., OALR 
Ryerson, FLL. Kine Arts Bldg., OALR 
SANDERSON, HL. HH David Whitney Bldg., OALR 
SrurLYy, Burt R 62 Adams Ave. W., ALR 
Simpson, EH. Let 1409 David Whitney Bldg., ALR 
SISSON, RAYMOND | 753 David Whitney Bldg., Op. 
SumMMERs, WM. S 1613 David Whitney Bldg., OALR 
SUTHERLAND, JAcoB MARION (general Motors Bldg., ALR 
WALKER, CHAs. | 604 Maccabee Bldg., Op. 
WENDEL, J. S. 744 David Whitney Bldg., ALR 
Wuitney, EF. |] Henry Ford Hospital, ALR 
Witntson, W. W 2204 Eaton Tower, OALR 
WoopwortHu, Wa. 2. 1424 Maccabee Bldg... OALR 
WILKINSON, A. P. 664 Fisher Bldg., ALR 
ESCANABA 
lovcr, W. B. 1107 Ludington St., OALR 
FLIN’ 

Hlupearp, Wa. DB. Dryden Bldg., ALR 
STEVENSON, Wan. W Kresge Bldg., ALR 
GRAND RAPIDS 

DEAN, ALFRED 308 Medical Arts Bldg., Op. 
GRANT, P. T. Medical Arts Bldg, OALR 
HeETpDERKS, D. R. Medical Arts Bldg., ALR 








504 GEOGRAPHIC { Mich. ] 
McRae, J. H. Garand Rapids Clinic, Op. 
ROBERTSON, IF. D. \shton Bldg., OALR 
ROLLE R, Lot Is A 446 Paris \ve., +. -. Retired 
SNAPP, CARL F. Medical Arts Bldg., ALR 
GROSSE POINTE VILLAGI 
MERKEL, Citas, C. 279 Rivard Blvd., ALR 
IONTA 
Sepewick, O. W. OALR 
IRON MOUNTAIN 
Boyce, G. H. First Nat'l Bank Bldg., OALR 
| ACKSON 
HARDIE, GEORGE C. 290 W. Michigan Ave., ALR 
McGarvey, WM. Epwarp Jackson City Bank Bldg., ALR 
WINTER, GEORGE E. Sun Bldg., OALR 
KALAMAZOO 
If ULKERSON, C. B. Room 403, 107 W. Michigan Ave., OALR 
GRANT, FRED E Kalamazoo National Bank Bldg., OALR 
Wintsur, Epwarp I. Bank of Kalamazoo Bldg., OALR 
LANSING 
BurRDICK, AUSTIN F 330 N. Capitol Ave., OALR 
Enis, C. WaArbD 215 N. Walnut St., ALR 
WeETZEL, JOHN ©. 4104 Capitol Saving and Loan Bldg., Op. 
MENOMINEI 
KLwoop, CALVIN R. Spies Bldg., OALR 
Jones, Wo. S. 522 Sheridan Road, OALR 
MT. CLEMENS 
CROMAN, Jos. M., JR. Washington Apts., OALR 
PORT HURON 
I-RASER, ROBERT C. 940 Military St., ALR 
ST. JOSEPH 
McDermott, Joun J. 1821 Niles Ave., OALR 
SAGINAW 
CorTOPASSI, ANDRE J. 704 Second Nat'l Bank Bldg., ALK 
McKinney, A. R. 704 Second Natl Bank Bldg., Op. 
RoGers, A. S. 105 S. Jefferson Ave., OALR 
Watson, R. S. 120 N. Michigan Ave., OALR 


TRAVERSE CITY 


HoLDsWorTH, FRANK Peoples Savings Bank Bldg., OALR 


| Minn LIST OF MEMBERS 


MINNESOTA 
\LBERT LEA 
OLKEN, PRANK GARRETT 306 Albert Lea State Bank Dldg., 
BRECKENRIDGE 
Rick, CLARENCE [ri Cl 
CROOKSTON 
MorLEY, GEORGE A Crookston State Bank Bldg., 
OPPEGAARD, C, L 220 S. Broadway, 
Parsons, 2G Crookston Clinic, 
LU Til 
INN ire, | \ Bradley bldg., 
SHASTID, T. H Sellwood Bldg., 
PinpERoutstr, DD. | $25 Bradley Bldg., 
Winter, Jon A 205 W. Second St., 
EI FALLS 
NIT TEI Iverson and Lee Bldg., 
HIBBING 
\IlorSMAN, L. W. Morsman Clinic, 
SINAMARK, ANDRE\ 205 Power Bldg., 
MINNEAPOLIS 
BorGESON, I. J Medical Arts Bldg., 
Brown, Epwarp | 900 Nicollet Ave., 
Camp, WALTER I Medical Arts Bldg., 
CAMPBELL, Ropert .\ 520 La Salle Bldg., 
Crarn, Fi. 'S. Medical Arts Bldg., 
DorGE, RicHarp IRVIN¢ 2319 6th St., 
kink, Wacter H Medical Arts Bldg., 
MANSEN, ERLING W Medical Arts Bldg., 
Howarp, W. H. Medical Arts Bldg., 
LITCHFIELD, J [ Medical \rts Bldg., 
Loomis, FE. A Medical Arts Bldg.., ¢ 
Macnie, J. S. 74S. 11th St., 
MATTHEWS, Justus Medical Arts Bldg., 
Morton, Howarp Mel Insurance Exchange Bldg., 
NEWHART, HORACE ..... :: Medical Arts Bldg... 
Operc, C. M. Syndicate Bldg., 
PsiTeERsON, W. E. 74S. 11th St., 
PHenps, KENNETH .\ Medical Arts Bldg 
PRATT, FRED J. Medical Arts Bidg., 
PRATT, JouNn A. Medical Arts Bldg., 
REYNOLDs, J. S. Medical Arts Bldg. 
RUCKER, CHas. W. Medical Arts Bldg., 
SCHWARTZ, VIRGIL JosePH Medical Arts Bldg., 
SmMituH, ARTHUR FE. Donaldson Bldg., 





COAL 
OOALR 
Op. 
\LR 
OALR 
OOALR 
Q)p. 
OALR 
COATLR 
COALR 
Op. 
OALR 
Op. 
OOALR 
OALR 
OALR 
OALR 
OALR 
OALR 
OALR 
OALR 
OATR 
OALR 
OALR 
LR 
(Op. 
\LR 
OALR 
OALR 
OOATLR 
OALR 
OOALR 
OALR 
()p. 
\LR 
OALR 
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Stour, E. S. 
Strout, G. E. 
Watson, JAMEs A. 
Woop, Doucas | 
Wricut, C. Darcy 


REINEKE, GEORGE F. 


\NDERSON, Cari M. 
BeNeEpDIctT, WILLIAM L. 
ict, F. A. 
HEMPSTEAD, Bert E. 
HinpING, ANDERSON C, 
Linnie, Haroun I. 
LILLIE, W. Ivan 
NEW, GorRDON Bb. 
PRANGEN, AVERY DE H. 
STARK, WM. B 
WAGENER, HENRY P. 


WENNER, W. T. 


BERRISFORD, PAuL D. 
Bincer, H. E. 
BOECKMANN, EGIL 
Bray, E.R. 

BROWN, JOUN * 
Burcu, FRANK E, 
Connor, CHaAs. E. 
FoGARTy, Cuas. W. 
FuLToNn, Joun F. 
GRANT, H. W. 

LARSEN, Cart L..... 
LEAVENWORTH, R. O. 
LEWIs, WILLIAM W. 
NELSON, ALLAN Lovuts 
RoTHSCHILD, Haronp J. 
SHELLMAN, J. L. 
WHEELER, MERRITT W. 
WotLp, K. C. 


Risser, Epwarp D. 
WALKER, GEORGE H. 


srantzy. C. R.. 


GEOGRAPEHTL 


748. 11th St., 
L009 Nicollet \ve., 
74S. 11th St., 
\ledical Arts Bldg, 
Medical Arts Bldg., 


NEW ULM 


Box 137, 


ROCHESTER 


Mayo Clinic, 
Mayo Clinie, 
Mayo Clinie, 
Mayo Clinic, 
\lavo Clinic, 
Mayo Clinic, 


Mayo Clinic, 


Mayo ¢ linic, 
Mayo ( linic, 
Mayo Clinic, 
Mayo Clinic, 


ST. CLOUD 


St. Mary’s Bldg., 


ST. PAUI 
Lowry Medical Arts Blde., 
Lowry Medical Bldg., 
Medical Arts Bldg., 
Lowry Medical Arts Bldg 
Medical Arts Bldg. 
Miller Hospital Clinic, 


Miller Clinic, 


372 St. Peter St., 


833 Lowry Bldg., 

Hamm Bldg., 

1027 Low ry Medical Bldg. 
Lowry Medical Bldg., 

836 Lowry Bldg. 

830 Lowry Medical Bldg. 
239 Lowry Bldg. 

Lowry Medical Arts Bldg., 
1027 Lowry Bldg., 

Lowry Medical Arts Bldg., 


WINONA 


310 Choate Bldg., 


172 Main St.., 


WORTHINGTON 





| Minn. ] 


OOALR 
(OALR 
OALR 
COALR 
OALR 
OALR 
ALR 
Op. 
LI 
ALK 
ALR 
ALR 
(op 
# 
Oop 
ALR 
Cp 
Op. 
(OA\LR 
OALR 
OALR 
OALKR 
OALR 
Oop 
ALR 
(OATLR 
OALR 
Op. 
OAT IX 
Op 
OALR 
(Cp 
OALR 
OALR 
OALR 
OALR 





()] 


\VIEEMB Ich: 


1 Mi LIS] > 
MISSISSIPPI 
GREENVILLI 
( ( Ihe . ( VEERO CVSCl lady 
GULFPORT 
McWILLIAMS, Ci \ G&S. 1. Bldg., 
}ACKSON 
\pI , GEORGE EK. Jackson Infirmary, 


ROBIN 


s, Wo. 


Lamar Life Bldg., 


ATCHEZ 
105 Franklin St., 


ONFORD 


+ 


512 Van buren, 


VICKSBURG 


lirst National Bank Blde., 
Kirst National Bank Bldg., 
l'irst National Bank Bldg., 
lirst National Bank Blde., 


MISSOURI 


(, per, | ( os. 
(, | — 
| . M. 1 | 
lop RDS, ( | 
I] rp, Ie. EF, 
, Epi | | 
Post, W FRED | 
Power! VERETI 
Ss: ( LM 

ENCI 
Sil Lr ERDI 1) 

KA 

ALLEN, CHAS. | 


\ 
\. 


\LTRIN \ 
BEAL, HOMER 
Beit, J. W. 


BeELLOwsS, GEORGE I. 


GER, 


BLAcK, W. Byron 
BLAKESLEY, T. S. 
Curpy, R. J. 


CurRAN, E, J. 
Davis, Harry B. 
Dixon, Oro J. 
IS UBANK, AMBROSI 
Foster, HAL 
GILLILAND, O. S. 


EK. 


ARTHAGI 
First National Bank Bldg., 
(Central National Bank Bldg., 
COLT 


MBIA 


506 W. Broadw 


ay, 


Hospital, 


. Veterans’ 


712 Waldheim Bldg., 
l’rofessional Bldeg., 
1002 Argyle B 

bryant 

1500 Protessional 
Professional 
’rofessional 
1102 Grand . 

1805 Fed. Res. Bank 
Bryant 
Professional 

636 Argyle 

1426 Professional 
Professional 





WALK 


\LK 


a ie 


“~ “~~ 


OOALK 


(VALI 


(Op. 
OALKR 
\LR 
OALKR 


OOALR 
OALR 


ALR 
ALR 











508 GEOGRAPHIC | Mo. | 
Heprick, Haronp |. 910 Rialto Bldg., ALR 
Howarp, J. W. Rialto Bldg., OALK 
KeitH, W. E. Professional Bldg., OALR 
LANING, J. H. 907 Rialto Bldg., ALK 
LEMOINE, A. N. Rialto Bldg., Op 
LICHTENBERG, J. 5. Rialto Bldg., Op. 
LoriE, ALVIN ] Commerce Bldg., ALK 
Lux, Pau $09 Commerce Bldg., ALR 
McALestTEeR, ANDREW W., JR. Rialto Bldg., Op. 
McCarty, VirGir W. Professional Bldg., OALR 
McKee, Josern \W. Professional Bldg, Op 
MILLER, HuGH Chambers Bldg., OALR 
Mort, JoOUN S. 214 Arevle Bldg., OALR 
Myers, Jonn L. S15 Shukert Bldg., OALR 
PAINTER, A. M. Professional Bldg., ALR 
Roperts, S. E. Professional Bldg., ALR 
ScHutz, W. H. bryant Bldg, OALKR 
SHUMATE, D. L. 500 Argyle Bldg., OALR 
Simpson, M. B. Protessional Bldg, ALR 
THoMaAson, H. E. Rialto Bldg., ALR 
TEALL, RAyMOND E. Professional Bldg., ALR 
YAZEL, HERMAN E. 733 Rialto Bldg., OALR 
ST. JOSEPH 
lORGRAVE, L. ROBERT 204 Logan Bldg., OAL! 
Minton, Wn. H Carby Bldge., OALR 
Proupb, WILLARD C. Phys. and Surg. Bldg., OALK 
ST. LOUIS 

\LDEN, ARTHUR M Frisco Bldg., ALR 
Avis, BENNETT Y. 900 Carleton Bldg. Op 
ARBUCKLE, MILLARD F. 1011 Beaumont Med. Bldg., ALR 
BARDENHEIER, FF. G. A. risco Bildg., ALR 
BEISBARTH, Cary C, 3720 Washington Ave., Op 
BIRSNER, Louis | Missourt DBldg., ALR 
Brack, W. D. Metropolitan Bldg., ALR 
BoEeMER, L. C 3720 Washington Blvd., ALR 
Brown, CLYDE © 3720 Washington Blvd., ALR 
Burns, S. S. Missourt Theater Bldg., ALR 
CALHOUN, JAMES GRAHAM Metropolitan Bldg., Op. 
CHARLEs, Jos. W. 3720 Washington Ave., Op. 
CONE, ALFRED J Barnes Hospital, 000 S. Kingshighway, ALK 
CosTten, J. B. Beaumont Medical Bldg., ALK 
Dean, L. W. Medical School, Washington Univ., ALR 
Dopps, Orro Ross 2435 N. Grand Bivd., ALR 
DONNELL, N. R. Metropolitan Bldg., Op 
ran, (. F.. 108 Humboldt Bldg., Op 
BER, CARL THEODORI 1006 Carleton Bldg., Op 
KIMER, CHARLES EUGENI 316 Lister Bidg., ALR 
FerRIs, Davin P. 1000 Carleton Bldg., ALR 











Mi ST OF MEMBERS 509 
liNEBERG, M | 3858 Westminster Place, ALR 
FrREIMUTH, L. |] University Club Bldg., ALR 
GanrckK, HLARRY N 3115 S. Grand Blvd., ALR 
(GOLDSTEIN, ML. vA 3858 Westminster Place, ALR 
(GREEN, JON 3720 Washington Blvd., Op. 
(GREENE, M. | \lissourt Theater Bldg., Op. 
(GUGGENHEIM, L. Kk Carleton Bldg., ALR 
(SUNDELACH, C. A X25 University Club Bldg., ALR 
HANSEL, FRENCH Kenn Beaumont Medical Bldg., ALR 
LL ARDEST | | 706 Missouri Theater Bldg., Op 
Harpy, W. | Humboldt Bldg., Op 
Hopart, Cart Metropolitan Bldg., Op 
Hooss, C..11: A 3115 S. Grand Blvd., Op 
HloURN, GEORGE | 511 University Club Bldg., ALR 
Llowarp. Harvey | ~chool of Med., Washington Univ., Op 
facops, Max W., \lissouri Theater Bldg, Op 
\\ \I O40 S. Wingshighway, Op 
lONES, VINCENT | 3511 Washington Ave., Op 
NELLI Isaac D., J 3720 Washington Blvd., ALR 
Lamp, Harvey D $26 Metropolitan DBldg., Op. 
Leavy, C. A \letropolitan Bldg., \LIR 
Lueppe, W. — Metropolitan Bldg., Op. 
| N, Harry \\ Carleton Bldg., \LR 
\IcMAnHON, BERN lissour: Theater Bldg@., ALR 
Mason, Roy lari Irisco Bldg., Op 
VIILLER, H. Ep 72S Missourt Bldg, ALR 
Myers, EUGENE I. Wall Bldg., ALR 
Nemours, PAur ROLANI 3852 Greer Ave., ALR 
Payne, R. | niversity Club Bldg., ALR 
PieLz, Morr D Missouri Bldg., ALR 
PFINGSTEN, C. | 6370 Waterman Ave., ALR 
| , GROVER FI Univ. Club Bldg., OALR 
Post, LAWRENCE | Metropolitan Bldg., Op. 
Post, M. Haywarp \letropolitan Bldg., Op. 
POTTER, ALLEN B 3725S. Kingshighway, ALR 
| 
| 

| 


ROETZ, A. W Beaumont Bldg., ALR 
LEM, EHLUGo 4117 Metropolitan Bldg., Op. 
tvan, L. M Wall Bldg., ALR 
SAUER, W. FE Beaumont Medical Bldg., ALR 
SCHLUER, I. I Metropolitan Bldg., ALR 
Scuoiz, R. P Metropolitan Bldg., ALR 
SCHWARTZ, FREDERICK ©) Metropolitan Bldg., Op 
SENSENEY, EUGENE | 316 Lister Bldg., ALR 
SHAHAN, W. ] Metropolitan Bldg., Op. 
SHOEMAKER, W. A 1006 Carleton Bldg., Op 
SIMON, FREDERICK ¢ 914 Arcade Bldg., ALR 
Suit, Wo. M. 719 Missouri Theater Bldg., ALR 
Tooker, C. W. Carleton Bldg., Op. 
WESTLAKE, SAMUEL Lb. Beaumont Med. Bldg., ALR 





510 


WIENER, MEYER 
Woop, V. VISSCHER 
WoopruFrF, FREDERICK FE. 


Love, Joun G. 
PiTsWORTH, GUY 


BAILEY, Haroip 
COFFELT, PHEODORE .\ 
IKLINGNER, THos. © 
SmItu, CARLIE SOUTER 


\MBROSE, ELMER C. 


DUNLAP, LAWRENCE G. 


DONOVAN, JOHN A. 
Morse, A. W. 


PoTTerR, PETER 


COULTER, CHAS 


RIGGS, | W. 


Lewis, GEORGE -\ 


CAMPBELL, C. H. 
KoEBBE, EZRA pwn 


’ 


Ricc, JAMes | 


Martin, Roy Davin 


Fox, Cuas. H. 


[Mo., Mont., Neb.] 


GEOGRAPHIC 


900 Carleton Bldg., Op. 
Beaumont Medical Bldg., ALR 
Metropolitan Dldg., Op. 


SEDALIA 
Igenfritz Bldg., OALR 


111 W. 4th St., OALR 


SPRINGFIELD 
840 Landers Bldg., OALKR 
1240 Benton Ave., OALR 
318 Landers Bldg., OAL 


214 N. Jefferson Ave., OALKS 


rRENTON 
910 Main St., OALR 


MONTANA 


ANACONDA 
101 Main St., OALR 


BUTTI 
507 Phoenix Bldg., OALR 
507 Phoenix Bldg., COAL 


Murray Hospital, OAL 


GREAT FALLS 


lirst Natl Bank Bldg., OALR 


LIAVRI 
COAL 


ROUNDUP 


Box 132, Wall Bldg., OAT 


X 
NEBRASKA 


COLUMBUS 
Columbus State Dank Blde., OALR 


\LK 


GRAND ISLAND 
Grand Island Clinic, ALR 


HASTINGS 


loote DBlde., \LR 


KEARNEY 


5 West 21st St., OALR 











STONECYPHER, D 


(, , ARTHUYI 
Lo 
N, L. |] 
( LFAS, W. | 
( \\ \ 
|) 1. CALs 
| RCHILD, NOI 
: 1] EY, W 
p, |. I 
iN \. R 
l} 
(OWI | bs 
Porrer, GEO! | 
Ports, J. B. 
Rod EK, Pail 
| Rud DALL, | 
| ST \\ I | 
OW Al { HI I 
UREN, ( | 
} Wi \\ 





NITTRE! Ir he 
Nutt Se 

DB AESEMA IX. 
oe pean 


PHAM, signi 


“Davip 
MES \\ 


Look Ol 


MEMBERS 














1500 Medical 


\rts Bld; 


LINCOLN 
Stuart Bldg., Op. 
939 Stuart Bldg., OALKR 
Richards Block, OALR 
ae Bldg., OALR 
1) Stuart bldg., OALK 
Sh: irp Bldg., OALR 
950 Stuart Bldg., OALR 
NEBRASKA CITY 
107 S. 9th st., ALR 
NORFOLK 
$2] Norfolk Ave a IALR 
HMleming Bldge., OALR 
OMAHA 
631 City Nat'l Bank Bldg., OALKR 
1620 Medical Arts Blde., ALR 
\ledical Arts Bldg, ALR 
$25 Aquila Court, OALR 
Medical Arts Bldg.., ¢ p. 
1500 Medical Arts Bldg., OALK 
Medical Arts B dg » S70 
7OS Medical Arts Bldg., ALR 
Medical Arts Bldg., ALR 
Medical Arts Bldg., OALR 
Medical Arts Bldg., OALR 
Medical Arts Bldg., ALR 
Medical Arts Bldg., OALR 
Medical Arts Bldg., OALR 
Medical nee Bldg., Op 
Medical Arts Bldg., Op 
537 City National Bank Bl ic. Fis 


oe, OALR 


NEVADA 
RENO 
First Nat'l Bank Bldg., OALR 
NEW HAMPSHIRE 
NASHUA 
\lasonic ren ple, \] IX 
16 Amherst St., Op. 
NEW JERSEY 
ASBURY PARK 
ELD (1929) Jersey Central Bldg., ALR 
Jersey Central Bldg., OALR 
305 Third Ave., OALR 





CHARLTON, C. COULTER 
McGIveERN, C. S. 
OnuMSTEAD, Wan. DE F. 


Moore, Joun D. 


KLINE, ORAM R. 


BUVINGER, 


CHARLES W. 


GEOGRAPHI 


ATLANTIC CITY 


BLOOMFIELD 


CAMDEN 


ORANGI 


kK ASI 


ILACKENSACK 


GREENFIELD, WILLIAM JOILN 


Pyle, WALLACI 


CAMPBELL, W. K. 


CARDWELL, EDGAR PARMELI 


CHATTIN, J. FRANKLIN 
EAGLETON, WELLS P. 
Haun, Wo. H. 
HuGuHeEs, L. W. 
Hurer, J. W. 

KEIM, WILLIAM F. 
()’CONNOr, D. F. 
ORTON, HENRY J. 
Pres, L.A. 

QOuinsy, W. O'G. 
SHERMAN, ELBERT S. 
Woop, EArt LeRoy 
ZEHNDER, A. CHARLES 


IeMERSON, LINN 


CHILDERS, 
VAN Horn, A. F. 


BURRITT, NORMAN W. 


ApaAms, C. F. 
CRANE, J. WELLINGTON 


ci 


JERSEY 
LONG 


ERANCII 


NEWARK 


ORANGE 


PLAINFIELD 


ROBERT JEFFERSON 


SUMMIT. 


PRENTON 





| 
| 


INI. 
124 S. Illinois Ave., ALR 
109 S. lowa Ave., ALR 
1920 Pacific Ave., Op. 


6 Washington 
414 Cooper 

50 Washington 
50 


\nderson 


15 Exchange 


St., OALR 


St., ALR 


St., OALR 


St., ALK 


PL, OALR 


96 Third Ave., OALR 
15 Fulton St., ALR 
671 Broad St., Op. 
15 Lombardy St., ALR 
15 Lombardy St., Op. 
965 Broad St., OALR 
S6 Washington St., OALKR 
25 Roseville Ave., ALR 
671 Broad St., OALR 
24 Commerce St., ALR 
965 Broad St., ALR 
14 James St., OALR 
671 Broad St., Op. 
192 Roseville Ave., ALR 
188 Roseville Ave., Op. 
Metropolitan Bldg., OALR 
604 Park Ave., ALR 
514 Central Ave., ALR 


30 Beechwood R 


34 W. State 


128 Third 


oad, ALR 


St., OALR 
St., OALR 





[N. J., N. M., N. 1 


Sacco, ANTHONY G. 


BREH MER, TLARRISON 


(aitn, ArTHUR | 
BepeLL, ARTHUR | 
DOWLING J IVIMEY 


HINMAN, E. ] 
JupGE, Harry \V. 


Terneuttr, H. kK 


WHILSON, ROBERT (5 
ININNI 5 FORD LI ALSEY 
RANDALL, 1] RAM 
Watson, Hh. pe Wirt 
AGAN, Wo. | 
BERNSTIEN, P. F. 
Bueonacuro, MICHAEL J 


CuTino, R. M. 

DeECostE, S. H 

DE YOANNA, ALFRED 
EBELING, Wo. Bb. 
Evans, J. N. 

EASTER, HENRY | 
GOLDING, Josern EF 
(JREENFIELD, SAMUEL D 
HANCOK K, |. ( 
HARGITT, CHARLES A. 
Haupt, Wo. 
Jameson, B.C. 
IKRIMSKY, JOSEPH 
KRUSKAL, I. D. 

Lioyp, RALPH | 
LOMBARDO, MELCHIORI 
MENGER, Louis CHARLES 
()’BRIEN, G. R. 
ROGERS, ROBERT M. 
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MEMBERS 513 
UNION CITY 


10 New York \ve., ALR 


NEW MEXICO 


\LBUQUERQUI 
First Nat'l Bank Bldg., OALR 


FORT BAYARD 
LL os \ eterans’ Llospital, ¢ YALR 
NEW YORK 
ALBANY 
344 State St., Op. 
116 Washington Ave., OALR 
146 Washington Ave., ALR 
16 Willett St., Op. 
240 State St., ALR 
PAVIA 
IKresve Bldge., ALR 
BINGHAMTON 
73 Main St., ALR 
$1 Main St., ALR 


151 Front St., OALR 


BROOKLYN 
510 Third St., Op. 
15/1 kastern Parkway, ALR 
589 Lorimer St., Op. 
165 Clinton St., Op. 
1179 Dean St., ALK 
111 Pierrepont St., ALR 
54 Greene Ave., Op. 
25 Schermerhorn St., Op. 
401 77th St., ALR 
170 Hancock St., ¢ p. 
169 New York Ave., ALR 
135 Cambridge P1., Op. 
17 Schermerhorn St., Op. 
1235 Dean St., ALR 
139 Montague St., Op. 
263 Eastern Parkway, OALR 
863 Prospect Pi., ( yp. 
14 Eighth Ave., Op. 
142 Joralemon St., Op. 
202 Weirfield St., ALR 
307 Sterling Place, ALR 
680 St. Johns Pl., Op. 
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THOMASHEFSKY, MM. 
WeEETH, CHuas. R. 


\nprEWs, H. D. 
BENNETT, ARTHUR G. 
Beyer, Louts J. 
BLaauw, E. E. 


BozerR, HERRMANN Eva 


Brown, C. M. 
Corr, C. © 

Cowrver, Tl. \ 
epson, R.A. 

I AIRBAIRN, JOHN / 
I LAGG, a 1). 
(GLOSSER, HERBERT H. 
HeaLy, Joun F. 
NoENIG, IVAN J. 

Le Win, THURBER 
Lewis, F. Park 
Lune, A. F. 

McKee, Orro S 
MarcH, CLARA A. 
PHILLIPS, WM. Linton 
RENNER, W. S. 
Weep, Harry M 
Wertz, W. J. M. 


CUTLER, FRANKLIN E. 
LIIGGINS, IR. P. 


Wuite, O. E. 
JAcCKLE, ARTHUR F, 


(,OODE, EpWwARD ALLEN 


SPENGLER, JOUN ARTILUR 


Buck, CLAIR A 
FIELDING, F. G. 


BENDER, MM. S. 


eS ea 
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135 Eastern Parkway, ALK 
37 Remsen St., ALR 


BUELALO 

33 Allen St., Op 

150 N. Pearl St., Op 
449 Delaware Ave., ALK 

190 Ashland Ave., Op 
4608 Delaware Ave., ALR 
510 Delaware Ave., ALR 
104 Dorchester Road, ALK 

543 Franklin St., Op. 

957 Delaware Ave., Op. 
925 Delaware Ave., ALR 
158 Anderson Place, Op.A 

48 lranklin St., Op. 
925 Delaware \ve ’ \] Ix 

10 North St., Op. 

112 Linwood Ave., Op 

$54 Iranklin St., Op 

10 W. North St., Op 
83 Bryant St., ALR 

465 Ashland Ave., Op 

131 Linwood Ave., Op. 
341 Linwood Ave., ALR 

196 Linwood Ave . ID 
333 Linwood Ave., (LR 

CORTLAND 


R. D. No. 2, ALR 
20 Court St., OALR 
23 N. Main St., ALR 


DUNKIRK 


63 ke. 4th St., Op 


FLUSHING 
143-28 Sanford Ave., ALR 


GENEVA 
423 S. Main St., Op. 


GLENS FALLS 


Rogers Dlde 
70 Ridge St., ALR 


JAMAICA 


11-150 St., ALR 


JAMESTOWN 


.Physicians Bldg., OALR 





PARKER, Harry L. 


RINGUEBERG, E. N. S. 


Hicks, Wa. J 
NEEFE, Wo. JOHN 
PitoMs I. 

bok \. | 
WoopRUFF, WALTER S1 
VeBLI, Repo 
\iaour, RALPH \W 
\ BACH, JULIUS 
Barnin, M. J 

I} EN, Ep. | 
Beacu, B.S 
BERLINER, M. | 
BENDER, M.S 
DERENS, CONRAD 
Bruce, G. M. 
DRUDER, JOSEPH 
unl NKEL, H. G11 
CARTER, W. \W 

( RY, ep | 

COHEN, MARTIN 
Coun, FELIX 
COLBERT, ROBERT AMLARTIN 
Corya, Haroitp W. 
Cort, Bi N 25 Cen 
CUNNING, DANIEL S 
DAVIDSON, MorkRIS 
Davis, A. Epwarp 
Davis, G. E. 
DENISON, WARD C, 
DEPPING, Citas. Wa 
Drxon, G. hs 
DnuGascu, Louis 


DoHERTY, W. Bb. 
DUNNINGTON, |. HH 
Evuis, Z. H. 

I ERNLUND, GEORGE Byr 
FOWLER, RoBERT HENRY 
FOWLKEs, JOHN WINSTON 
FRANKEL, EDWARD, JR...... 


LIST OF 





Jt 
val 


MEMBERS 


LOCKPORI 


88 East Ave., ALR 
13 Main St., Op. 


MIDDLETOWN 


\I 


NEW 


NEW 


15 King St., ALR 


- VERNON 


110: E. Sidney \ve., ALR 
531 KE. Lincoln Ave., ALR 
ROCHELLE 
$21 Huguenot St., OALR 
$21 Hluguenot St., ALR 
YORK CITY 
30 IL. 40th St., Op. 
51 W. 73rd St., ALR 
1016 Fitth Ave., ALR 
20 EF. 76th St., ALR 
698 Madison Ave., Op 
140 W. &S6th St., Op. 
57 W. 57th St., Op. 
30 E. 40th St., ALR 
35 EE. 70th St., Op. 
ISO Fort Washington Ave., Op. 
57 W. 57th St., OALR 


30 I. 76th St., 
25. 34a S I 
171 W. 57th St., ALR 
1 W. 85th 
47 WW. 87th 
5/7 W. 57th S 


30 E. 40th St., ALR 
\ve., St. George, Staten Isl., ALR 
145 E. 54th St., OALR 
210 W. 70th St., Op. 
40 I. Olst St., Op. 
1060 Fifth Ave., OALR 
20 E. 53rd St., ALR 
17 W. 54th St., ALR 


1150 Fifth Ave., R 
110 ik. 36th St., ALR 
150 W. 55th St., Op. 
30 W. 59th St., Op. 
58 East 65th St., Op. 


3 E. 62nd St;, ALR 
YW. 59th St., ALR 
. 58th St., ALR 
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GGATEWoop, W. L. 
GIORDANO, A, J. 
OLDMAN, A. MILTON 
1OLDMAN, Hl. G. 
10LDSTEIN, IS\DORI 
;OTTLIEB, MARK J. 
GRESSER, EDWARD BELLAM\ 
GRUSHLOW, ISRAFL 
HALLETT, G. DEWayN! 
Hancock, J.C. 
Harpy, LEGRAND H. 
Harris, THOMAS JEFFERSON 
HARTSHORNE, ISAAC 
HASKIN, W. H. 
Hays, Haroitp M. 
Hetrick, L. E. 
HorN, WALTER L. 
Hurp, L. M. 
HuGuHeEs, WENDELL LocHEAD 
Hunt, Westiey MaARSHALI 
HuTcHINSON, A. T 
IMPERATORI, C. J... 
INGERMAN, S. M. 
] \COBs, 5. M. 
Jarecky, HERMAN 
Jerome, WM. Z. 
Jounson, THomas HeLianp 
Jones, MARVIN F., 
JosePpHSON, EMANUEL M. 
Jupp, H. B. 
KELLY, Josep DoMIN«K 
Key, BEN Wirt 
KinG, J. J. 
Kirsy, D. B. 
KNAPP, ARNOLD 
KNIGHTON, W. S. 
Kopetzky, S. J. 
KRruG, ERNEsT F. 
La ViGNE, A. A.... 
LEVINE, JOSEPH 
Levy, Harry H. 
LUBMAN, MAx 
McCoy, Joun 
McDANNALD, C. E. 
McDonacp, Dennis J. 
McKeown, HuaGu S. 
May, Cuas. H. 

\YBAUM, J. L. 


\ 


i 
y 
MAYER, EMITL............. 


330 Park Ave., 
749 KE. 183rd St., 
60th St., 

57 W. 58th St., 
1000 Park Ave., 
2 W. 87th St., 
39 bifth Ave., 
2/1 Central Park, W., 
274 W. 86th St., 
2 Rector St., 
30 EF. 40th St., 
104 E. 40th St., 
30 W. 59th St., 
57 W. 57th St., 
64 E. 58th St., 
10 E. 6lst St., z 
1040 Park Ave., 
39 Ee. 50th St., 
20 KE. 53rd St.., 
33 FE. O&th St.. 
30 W. 59th St., 


121 E. 


17 E. 


$18 Central Park, W., 
1O18 E. 163rd St., 

168 W. 86th St., 

ort Washington Ave., 
30 W. 59th St., 

60th St., 
993 Park Ave., 

10 IX. Olst St., 

114 E. 54th St., 
100 W. 59th St., 
30 E. 40th St., 

30 W. 59th St., 

10 E. 54th St., 

40 Ie. Olst St., 

SI W.#35¢d St. 
OSS Fifth Ave., 
471 Park Ave., 
113 kK. 6lst St., 
1016 Fifth \ve., 
17 E. 96th St., . 

730 Fifth Ave.,. 
100 W. 59th St., 
17 E. 38th St., 

30 W. 59th St., 
698 Madison Ave., 
1079 Park Ave.,. 
320 W. 89th St., - 


121 E. 


38th St., 
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MEEK, R. | 30 1. 40th St., Op. 
\MereRnHor, EF. LL. ( Retired ) The Westover, 253 W. 72nd St., OALR 
MILLER, JOIN 121 KE. 60th St., ALR 
MILLER, Josep WILLIAM 305 FE. 17th St., ALR 
Minsky, Henry 1 West S6th St., Op. 
MitTenporr, A. D. 339 Park Ave., Op. 
\litrenpborr, W. WKeiru 115 KE. 53rd St., Op. 
Morrison, We. WaLnaci 39 E. 50th St., ALR 
Moye, EUGENE H. 1088 Park Ave., ALR 
MYERSON, M. ( 12 E. 86th St., ALR 
NISSELSON, MAX 754 Beck St., ALR 
Nortucorr, Tuomas .\ 17 E. 38th St., Op. 
Oast, SAMUEL P., JR 30 KE. 40th St., Op. 
PALMER, ARTHUR 667 Madison Ave., ALR 
PETERSON, R. A. 150 Fifth Ave., OALR 
Reese, ALGERNON B 73 1. 71st St., Op. 
ROSENRB 1, Morris 604 Ee. Fifth Ave., Op 
ROSENBLUTH, MICHAFI 1018 E. 163rd St., ALR 
SAMUELS, BERNARD 57 W. 57th St., Op. 
ScAL, JOSEPH COLEMAN 144 OW. 74th St., ALR 
SCHILLER, A. N. 101 Central Park, West, ALR 
SCHLIVEK, KAUFMAN 1016 Fifth Ave., Op 
SCHWARTZ, A. A. 941 Park Ave., ALR 
SETTEL, NATHAN 250 W. 94th St., ALR 
Sewarp, J. A 121 E. 60th St., ALR 
Smiru, Jas. M 123.1. dora St. ALR 
SOMBERG, J. S 170 Park Ave., Op. 
STARK, JESSE B. 45 Park Ave., Op. 
SturGES, LEIGH | 121 E. 60th St., ALR 
Pusak, FE. A 115 1. 90th St., Op. 
\V ACHSBERGER, ALFRED 51 W. 73rd St., ALR 
Weeks, Wess WILLIAM 20 E. 53rd St., Op 
WEXLER, Davip 55 FE. 86th St., Op 
WHEELER, J. M. 30 W. 59th St., Op. 
WIENER, ALFRED 550 Park Ave., OALR 
Wincor, HENryY G 2021 (srand Concourse, Op. 
YANKAUER, SIDNEY 121 E. 60th St., ALR 
NIAGARA FALLS 
Prick, NoRMAN \W 145 Third St., OALR 
Rooker, A. M 203 Gluck Bldg., ALR 
NYACK 
Toms, S. W. S. 120 S. Broadway, OALR 
OLEAN 
rinpotpu, L. W. 101 N. Union St., ALR 
ONEIDA 


Crockett, R. L. ....302 Main St., Op. 
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PLATTSBURG 





(IN. Y.] 


SCHNEIDER, .ANTON S. 56 Court St., Op.A 
POUGIILKEEPSI! 
INRIEGER, Wo. A. 35 Market St., OALR 
ROCHESTER 
BARBER, F. 75S. Fitzhugh St., Op 
Bartow, Roy A. Hiram-Sibley Bldg., ALR 
CARROLL, (GEORGE (3 5 North Goodman St., OALR 
CLARK, L. H. 337 Monroe Ave., OAL R 
GIPNER, J. I. 93S. Fitzhugh St., Op. 
Jones, L. W. 16 N. Goodman St... OALR 
NENNEDY, ELDRED WESTON Gaas and Electric Bldg., Op. 
LERNER, Macy Levi 332 Park Ave., Op 
McDowe Lt, N. D 275 Alexander St., OALR 
Morris, A. G. 277 Alexander St., (LR 
Nasu, C. STEWART 26S. Goodman St., ALR 
SiAPERO, |. MM. 289 Alexander St., OALK 
SNELL, ALBERT C., 53S. kitzhugh St., Op. 
SYRACUSE 
BRITTEN, G. S. Medical Arts Bldg., ALR 
Brown, Mortimer G Medical Arts Bldg., ALR 
Brust, H. O S20 S. Crouse Ave.. ALR 
Cave, Linus S. 221 Vhysicians Bldg., \LR 
FowLer, S. R. University Block, ALR 
(GILLETTE, D. | State Tower Bldg., ; 
HaLL, Epwin P. State Tower Bldg., ALR 
HoopLe, Gordon WD. Medical Arts Bldg., ALR 
Joy, HaroLtp HENRY 504 State Tower Bldg., Op 
KAUFFMAN, A. J. Chimes Bldg., ALK 
KLINE, H. G. State Tower Bldg., ALR 
Martow, SEARLE Bb. 1004 State Tower Bldg., Op. 
Moore, Roy S. Medical Arts Bldg., ALR 
RUBENSTEIN, A. H. Medical Arts Bldg., ALR 
Wepsster, F. R 720 State Tower Bldg., Op 
TROY 
SULZMAN, FRANK MALCOLM 1831 Fifth Ave., OALR 
UTICA 
Beatrice, Winniam H. 258 Genesee St., OALR 
VALONE, FRANK H. 258 Genesee St., ALR 
WATERTOWN 
ATKINSON, WALTER S. 168 Sterling St., Op. 
Henperson, L. E. 168 Sterling St., Op 
WHITE PLAINS 
Moriarty, Ricnarp W. Medical Center, OALR 





C.5 a PY LIST OF MEMBERS 


WOODTTAVEN 


lf ROTHINGHAM, EDWARD S644 94th St 


YONKERS 


Woncorr, Cis. ¢ 291 N. Broadway, 


NORTH CAROLINA 


ASHEVILLE 
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 OALR 


\L A 


\LK 


\IATIES« ee 6 W. /th St., ALR 

PEELER, C. N 6 W. 7th St., OALR 

SLOAN, Henry L 6 W.7th St., Op. 

WHISNANT, A. M 517 Professional Bldg., OALR 
GREENSBORO 

REAVEsS, CHas. R Reaves Infirmary, 117 W. Sycamore St., OALR 

REAVES, W. P. Reaves Infirmary, 117 W. Sycamore St., OALR 

KINSTON 
> VANCE Prici \LR 
MOREHEAD CITY 

rf son, Otis H OALR 
NEW BERN 

JANTELS, R. L. Box 6085, OALR 

RALEIGH 

ficks, VONN \Ionro! Professional Dldg., Op. 

Wrieut, J. Bb Professional Bldg., ALR 
WILMINGTON 

Murruy, |. G North Carolina Bank Bldg... OALR 

WINSTON-SALEM 
Davis, Tomas W. 210 O'Hanlon Bldg., OALR 


NORTH DAKOTA 


BISMARCK 


BUCKINGHAM, TRAcY W. 


CONSTANS, GEORGE MAURICI Quain and Ramstad Clinic 


FARGO 


RINDLAI B, [oy IZABETH . de Lendrecie 


MINOT 


McCANNEL, A. D. 33 Central Ave. W. 


\LK 


om p. 


»,OALR 


OALR 
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Brown, L. | 
Moor! . i ¢ In 
STEVENSON, LD. \W 


KING, GEORGE L., Jr. 
King, G. L., Sr. 


BUTLER, Ropert H 
HARBERT, JOUN L’. 


HlorFMANN, JouN N 
Scuiip, E. H. 
loot, Joseru fb. 


ABRAHAMSON, IRA -\ 
\spury, Mary K 
BEYER, A. G. 

Brown, ALBERT Lovuts 
BRYANT, BEN L. 


FiscHBACH, Victor W. 


(JOODYEAR, H. M. 
FANS, €. L. 
Harris, W, ¢ 


Henpicks, Louis J. 


HoFLING, CHARLES A. 


Howarp, Ropert E. 
IGLAUER, SAMUEL 
Jones, C. C. 

KING, CLARENCI 
KinG, Ep 

LyLe, Donacp J. 
MITHOEFER, W. 
PHINNEY, F. D. 
Ray, VICTOR 

Rep, H. W. 
SELTZ, SAMUEL 
SIEGEL, FRANCIS X. 
STANBERRY, HENRY) 
STEWART, T. M. 
wrtte, 3s. §. 
STOLL, KARL 
TANGEMAN, H. F. 
THompson, E. H. 
URNER, M. H. 


CINCINNATI 


GEOGRAPELLE 


Second Nat'l Bank Bl 
Second Nat'l Bank B ld 
165 FE. Market St. 


37 Market St., 
537 E. Market St., 


> 


BELLEFONTAINI 


112 W. 


309 Brant 


Brant Bldg 
123 Kirst Nat'l Bank Bldg 


605 Traction pnd 


3549 Holly 
| ctors 


| Ti ctors 


17 Garfield 
Union Central 
Doctors 


Provident Bank 
Groton B 

210 W. 12th : St. 

707 Race Se .. 

Union Central Bldg 
707 Race ee 

656 Doctors Bldg 
Union Central Bldg 


1002 Carew 


19 W. 7th St., 
Doctors Bidg., 
22 W. 7th St 


19 W. 7th te 


19 Garfield 
Provident Bank 


901 Union Central Life 


556 Doctors 


901 Union Trust 


65¢ ) | Joctors 


19 West 7th 
606 Union Central Life 
8 W. 9th St. 

2600 Union Central Bldg... 


Columbus 


135 N. Main St., 





[O.] 


OALR 


Op. 
me 
, ALR 
OALR 





[O.] LIST OF MEMBERS 
Vain, D. T. Jr. 24 I. Sth St., 
ValIL, H. H. 24 EE. Sth St., 


CLEVELAND 


Jt 
ba 
— 


( yp. 


\LR 


\sporr, W. J Carnegie Medical Bldg. 
BRUNER, ABRAM BRENEMAN 1214 Guardian Bldg. 
BRUNER, Wo. | (juardian Bldg. 
BuRKE, 1. A. Rose Bldg. 
CHAMBERLAIN, Wess Parks 7405 Detroit Ave., 
COGAN,  F I: 707 Rose Bide. 
Dixon, FreD WILLIS 1029 Rose Bldg. 
FORSYTHE, S. ‘| Rose Bldg., 
INENDALL, Al. RAYMOND Hanna Bldg., 
LARGE, S. H Hanna Bldg., 
LENKER, JouN N 1020 Huron Road, . 
McDona.p, C. L 964 Rose Bldg., 
Metz, Roy Bb. 1214 Guardian Bldg., 
\IETZENBAUM, AMlYRON ( arnegie Medical Bldg. 
MITCHELL, Horace | 15701 Detroit Ave., 
\lonson, S. H 1322 b. F. Keith Bldg., 
\IoorRE, PAuL G. Medical Arts Bldg., 
Motto, MICHAEL PAUL Rose Bldg., 
MULLIN, Wm. \ Cleveland Clinic, Euclid Ave. at 93rd St., 
Mussun, W. G \Medical Arts Bldg 
NELSON, Citas. | 606 Schofield Bldg., 
Pi7rxin, C. I ( arnegie Medical Bldg., 
PRENDERGAST, D. A Medical Arts Bldg., 
QUITTNER, S.S 10515 Carnegie Ave. 
Riecer, W. HH Hanna Bldg., 
ROSENBERGER, HARRY CLIFFORD Rose Bldg. 
RUEDEMANN, ALBERT DARWIN Cleveland Clinic, 
Rust, E. G Hanna Bldg 
SHACKLETON, W. E. 2323 Prospect Ave., 
SuiraAs, Howarp HH 624 Guardian Bldg 
SHIREY, O. M Osborn Bldg., - 
StMonDs, ©. F. Hanna Bldg., 
STOTTER, ARTHUR L 1148 Euclid Ave., 
Tripp, IRA A 136 Rose Bldg., 
PUCKERMAN, W, ¢ 733 Osborn Bldg., 
TUCKERMAN, W. H 733 Osborn Bldg., 
WauGu, J. M. Cleveland Clinic, Euclid Ave. at 93rd St., 
WEIDLEIN, IVAN I 614 Osborn Bldg., 
COLUMBUS 
Beatty, H. G. O81 EE. Broad St., . 
Brown, JOHN E. 370 FE. Town St., 
CLARK, |. G. 188 EE. State St., 
Davis, Wn. C. 327 E. State St., 
lRosT, ALBERT DALBEY O81 E. Broad St., 
1H \RRIS, Ep. WM. OS] EK. Broad St, 





oa) 


Haver, A. M. 
HeE.tFricu, Ep. D 
Means, R. G. 

Poste, C. D. 

Prout, A. W. 

SANOR, DANIEL G., JR. 
SILBERNAGEL, C. E. 
STOUTENBOROUGH, \WM. 
SULZER, G. A. 
Tuomas, Francis W. 
TIMBERMAN, ANDREW 


BINKLEY, Roy S. 
BLACKBURN, W. ]. 
Dutrow, H. V. 
FARMER, A. G 
Fouts, Joun D. 
Harris, H. b. 
KILBOURNE, P. H 


MinLetTte, J. W. 


Dunn, O. B. 


Merica, F. W. 


STUEBER, |. G. 
STUEBER, PAuL ] 


Monosmitui, ©. B 


GARBER, J. M. 
Wise, Raueu C. 


Sauer, W. W. 


DRICKLEY, DANIEL W. 


Scott, MERLE E. 


WILLIAMS, WaLton H. 


\. 


GEOGRAPHIC 





[0.] 


327 E. State St., ALR 
209 FE. State St., ALR 
137 East State St., ALK 
240 E. State St., ALR 
380 E. Town St., OALR 
206 E. State St., ALR 
240 E. State St., OALR 
21 E. State St., OALR 
327 E. State St., OALR 
327 E. State St., OALR 
Beggs Bldge., OALR 
DAYTON 
| idelity Bldg., OALR 
OO3 Reibold Bldg m IALR 
1040 Fidelity Medical Bldg., OALR 
Fidelity Medical Bidg., OALR 
lidelity Medical Dldg., O.ALR 
Midelity Medical Bldg., OALR 
Fidelity Medical Bldg., OALK 
Reibold Bldg., OALR 
IRONTON 
Fourth and Railroad Sts., OAL 
LAKEWOOD 
14805 Detroit Ave., ALR 
LIMA 
209 W. North St., OALR 
209 W. North St... OALR 
LORAIN 
©.P:.S, Bide: OALR 
MANSFIELD 
14 N. Mulberry St., OALR 
News Bldg., OALR 
MARIETTA 
231 Third St., OALR 
MARION 
Uhler-Phillips Bldg., OALR 
M ASSILLON 
First Nat'l Bank Bldg., OALR 
MIDDLETOWN 
Castell Bldg., OALR 





LIST OF MEMBERS 


[O., Okla.] 


NEWARK 
HatcH, Cc. B 


SPRINGFIELD 


ASTON, J.C. l-irst Nat'l Bank Bldg., 

Hartiey, F. A 302 E. High St., 

Hlocur, D. W 34 W. High St., 

Minor, C. L. lirst Nat'l Bank Bldg., 

STEUBENVILLE 

GGOURLEY, G Sinclair Bldg. 

PrIFFIN 
RTER, EX. H 85 Madison St., 

rOLEDO 

\LDERDYCE, W™ 513 Madison Ave., 

ALTER, F. W. 219 Fifteenth St., 

DENMAN, IRA © 330 Richardson Bldg., 

KING, Cras. k Spitzer Bldg., 

LUKENS, CHARLES 316 Michigan St., 

LUKENS, JOUN A 316 Michigan St., . 

Snyper, W. H 2001 Collingwood Ave., 

STEINFELD, A. | 125 lifteenth St., 

Wi IRA | 225 Michigan St., 
WARREN 

a | (; RGE W Packard Bldg., 
XENIA 

\IAppDEN, REED \Hen Blidg., 

SI s, | EN \llen Bldg., 

YOUNGSTOWN 
| D, HLxrotp Jou 510 Dollar Bank Bldg., 
HIARTZELL, S. M Dollar Savings and Trust Co. Bldg., 


ZANESVILLI 


OKLAHOMA 


BARTLESVILLI 


ky NID 


GUTILRIE 


McALESTER 


3 W. Church St., 


Masonic Temple, 


Cent. Nat'l Bank Bldg., 


610 S. Monroe, 


22414 W. Okla. Ave., 


Kress Bldg., 


” 
it 
~ 


a= 
" 
\ 

~ 


eo 
~~ 


> 
7 


- a 
— 
7 


)ALR 


VALR 


OALR 


OALR 
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MUSKOGEE 
FULLENWIDER, C. M. 


OKLATIOMA CITY 


Barnes Bldg., 


Dixon, W. E. 
FerGUSON, E. S. 
GUTHRIE, A. L. 
Macponanp, J. C. 
McHenry, D. D 
McHenry, L. C. 


BRASWELL, JAMES C. 
Cook, W. ALBERT 


HARALSON, CHARLES HERNDON 


Rotu, ALBert W. 
Smita, Ruric N. 


GORDON, GGLENN Gi. 


NorTON, ARTHUR EH. 


Bouvy, L. B. 


AINSLIE, GEORGI 

Bouvy, Harry M. 
BRUERE, GUSTAVE E. 
CARRUTH, HowaArpD ERNEs1 
Davis, Raupu F. 
FENTON, Raupu A 
HENTON, G. E.... 
Jounston, WILSON 

IC ARKEET, Ropert |. 
KIEHLE, I. A. 

KISTNER, F. B.. 

Lucas, HaArotp R. 
Lupton, IRVING MARTIN 
PETHERAM, C, C. 
TAaybor, Ep M. 

WeEEkKs, JouNn E 


BauM, Won. W.. 
CLEMENT, L. O. 





[Okla., Ore. ] 


OALR 


503 Medical Arts Bldg., OALR 
902 Medical Arts Bldg., OALR 
Osler Bldg., OALR 
301 W. 12th St., OALR 
604 Medical Arts Bldg., OALR 
117 N. Broadway, ALK 
rULSA 
Medical Arts Bldg., OALR 
Medical Arts Bldg., OALK 
Medical Arts Bldg., Op. 
Medical Arts Bldg., OALR 
Medical Arts Bldg., ALR 
OREGON 
BAKER 
First Nat'l Bank Dldge., ALR 
EUGENI 
1162 Willamette, Op 
LA GRANDI 
Foley Bldg., OALR 
PORTLAND 
Selling Bldg., OALK 
385'4 Washington, OALR 
Medical-Dental Bldg., OALK 
Medical Arts Bldg., ¢ IALR 
Mayer Bldg., OALK 
806 Medical Arts Bldg., OALR 
Morgan Bldg., ¢ )ALR 
611 Lovejoy St., OALR 
1203 Selling Bldg., OALR 
406 Taylor St., OALR 
609 Mayer Bildg., OALKR 
Medical-Dental Bldg., OALR 
Medical Arts Bldg., OALK 
Medical Arts Bldg., ALR 
Medical Arts Bldg., Op. 
300 Edgecliff Road (Retired), Op. 
SALEM 
Guardian Bldg., ALR 
Guardian Bldg., OALR 





| Pa.] LIST OF MEMBERS 020 


PENNSYLVANIA 


ALLEN TOWN 


Unzer, S. MANN 104 N. Eighth St., ALR 


NLTOON A 
bezzarp, Josrvn i. 1110 13th Ave., Op. 
GLOVER, S. P. 1118 Twelfth Ave., OALKR 
BEAVER 
(CRUMRINE, NORMAN Ross 595 Third St., OALR 
Scroaccs, |. J 218 ke. Third St., Op.A 
Beit 


CHase, W. D 230 | Broad St., ALR 


BRADFORD 


\sui, GARRETT G. ' Main St., OALR 





Doane, L. L 357 N. Main St., OALR 
H{azcettr, L. R Savings and Trust Bldg., OALR 


NX, Joun W StahIlman Bldg., OALR 


CHIESTER 
Cross, G. H. 525 Welsh St., Op. 


Orr, ADRIAN V. B. 525 Welsh St., ALR 


CONNELLSVILLI 
LTARRISON, FRED H. 308 First Nat'l Bank Bldg., OALR 


DI BOIS 


BEALS, C. WEARNI 41 N. Brady St., ALR 


ERIE 
DELANEY, Jas. H. 138 W. 9th St., Op. 
DENNIS, Epwarp P. 309 W. 10th St., OALR 
Fust, Joun H. E. 221 W. 9th St., OALR 
Hearp, C. F 813 Sassafras St., OALR 
Jackson, J. D 232 W. &th St., OALR 
RusseLn, J. A. Meru S13 Sassafras St., OALR 
SCHLINDWEIN, G. Wan 138 W. 9th St., OALR 
SUREVE, OWEN MM. 1602 W. &th St., Op. 
FRANKLIN 
Jonson, G. B. .West Park and Liberty St., OALR 


GREENSBURG 
FAIRING, JOHN W. 206 Tribune Review Bldg., OALR 
8 aE fn Fe ee 
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Dainey, GILBERT L. 
I ARNSLER, H. HersSuUEY 
(GRACEY, GEORGE FI, 


REICHE, O. C. 


BARKER, O. G. A. 
GRIFFITH, HAROLD M. 
Harris, C. M. 
Rusu, C. C. 


REESE, MONROE D. 


GEORGE, HENRY W. 


McConnett, T. E 
STEIM, J. M.. 


3EIDEMAN, JOSEPH ELLSWorTH... 


ADLER, Francis HEED. 
ALEXANDER, GEORGE J. 
AMANO, KAGEyas W. 
ANNON, W. T..... 
APPLEMAN, L. F. 
}ABBITT, JAMES A. 

Barer, BEN F., Jr. 
BALDWIN, Kate W. 
BALENTINE, P. L. 

BLAtR, Mortimer, W. 
BOEHRINGER, W. H. 
BRICKER, SACKS 

BROWN, SAMUEL HortTON 
BrumMM, Setu A 

Burns, L. J. 

BUTLER, MARGARET F. 
Butt, Mirtam M. 
CARPENTER, C.. 

CLERF, Louts HENRY. 
CoaTEs, GEORGE M 


GEOGRAPHIC 


HARRISBURG 


618 N. 3rd St., 
1438 Market St.., 
209 State Si., 


HAZLETON 


Markle Bank Dldg., 


JOHNSTOWN 


804 Johnstown Trust Bldg. 
804 Johnstown Trust Bldg. 
604 Johnstown Trust Bldg. 
907 U.S. Nat'l Bank Bldg 


LEBANON 


123 N. 8th St., 


MIDDLETOWN 


19 N 


NEW KENSINGTON 


’ 
ro 


Logan Trust 


First Nat'l 


NORRISTOWN 


824 De Kalb St 


PHILADELPHIA 


....313 §. 17th St. 
1930 Chestnut St., 


Union St., 


~*s 


Bld 
Bank Bldg., 


502 Woodland Terrace, 


230 S. 1 St... j 
308 S. 16th St., 


1912 Spruce St., 


1927 


N. 


N. 


3701 


1930 Chestnut 
1831 Chestnut 
2045 Chestnut 
1930 Chestnut 

128 S. 10th 
1721 Pine 


Spruce St., 
1117 Spruce St., 

1524 Chestnut St., 

EK. Cor. 20th and Chestnut St., 
700 Central Medical Bldg., 
Broad St., 
1930 Chestnut St., 
Medical Arts Bldg., 
=. 
St., 
io, 
a 
St., 





[Pa.] 


VAL 
IALR 
IAL 


IALK 


yp. 


yp. 
ALK 
IAL 


IAL 


IAL 
p. 


Montgomery Trust Arcade, Op 


\LR 





|Pa LIS] 
COHEN, HERMAN B 
COHEN, SAMUEL 
COWAN, ALFRED 
CREIGHTON, Wo. | 
Davis, J. I 

Davis, 1. 
DEICHLER, Lyn W 
DINTENFASS, LIENRY 
IeMBERY, FRANK 
IeRSNER, MATTHEW S 
lf EWELL, A. G 

WI] 

(;] 0 Ie 1} 
(sODDARD, H. M 
(GOUTEI N, Josern | 
(OWEN, It wwers \ 
(RISCOM, J. MILTON 
HAw N, ERLE G 
HEED, C. R. 

ae \\ 
HoLtoway, Tomas B 
HUNT! K.. J 

ie Kc. DN. 
JACKSON, CHEVALIER 


\. SPENCER 


KAUFMAN, 
KEELER, J. ¢ 
KRAUSS, FREDERICK 
LAESSLE, HENRY A. 
LAWRENCE, GRANVILLE A. 
LEwIs, FIELDING O. 
Lortus, JoHN EpwaArpD 


LUKENS, Ropert McD 
Luonoo, R. A. 

Mic ANDREWS, LEO F. 
MACKENZIE, ALICE \ 
\IACKENZIE, GEORGE \W 


MANN, BENJAMIN H. N. E. 
\IITCHELL, E. K. 
\loorE, GEORGE [1 


I’ REDERICK 


Moore, WILLIAM 
Oesnc. S.\4., 
(REILLY, CHARLES A. 
Persky, ABRAM H 
Petre, i. & 

Pontius, P. J. 
RADCLIFFE, MCCLUNE)Y 
REESE, WARREN S 
RippatH, Ropert | 
ROMMEL, JOHN C. 


OF MEMBERS 
Spruce and 13th Sts 
2009 Pine St 
1930 Chestnut St. 
258 S. 18th St. 


135 S. 18th St 


3128 N. Broad St., 


., ODALR 


1930 Chestnut St 


.. ALR 
+ Ae 
ria p. 
a yp. 
.. ALR 
\LR 


1305 Spruce St., ALR 
1532 Overington St., ALR 
1915 Spruce St., ALR 
1924 Pine St., Op. 
1912 Spruce St., Op. 
2112 Pine St., ALR 
1531 Spruce St., ALR 
1930 Chestnut St., Op. 
904 IE. Chelton Ave., ALR 
2213 Walnut St., Op. 
41051 N. Broad St., Op. 
1205 Spruce St., Op. 
1721 Pine St., ALR 
1819 Chestnut St., Op. 
2011 Chestnut St., ALR 
1930 Chestnut St., ALR 
239° S. 15th Se, 1. 
1923 Spruce =t.. ALR 
Medical Arts Bldg., ALR 
1930 Chestnut St., OALR 
The Lenox, 13th and Spruce Sts., ALR 
Medical Arts Bldg., Op. 
299 S. 17th St., ALR 


1930 Chestnut St., ALR 


1923 Spruce St 
1713 Pine 
1930 Chestnut 
1724 Spruce 
1724 Spruce 


St. 
St. 
St 


Corner 20th and Chestnut Sts.., 


710 W. Lehigh Ave 


1737 Chestnut St. 


S. 15th St 
521 Medical Arts Bldg 
1922 Spruce St 

1930 Chestnut St. 

1831 Chestnut St. 

1930 Chestnut St. 

230 S. 21st St. 


. kk. Cor. 18th and Chestnut Sts. 


3701 N. Broad St. 


S.. 


Sen 
\LR 
a" yp. 


POALER 


_ OALR 


Op. 

os Sa 
,OALR 
.. ALR 


.. OALR 


.. ALR 
.. ALR 
7 )p. 
, Sp. 
, Ip. 
Op: 
, LR 
; Sp. 





RupboLpuy, JAy Besson 
SARTAIN. Pau J. 
SCARLETT, HUNTER W. 
SCHNEIDEMAN, T. B 
SCHWEINITZ, GEORGE E. pi 
SENER, WALTER }. 
SHANNON, C. E. G. 
SHEMELEY, WM. G., Jr. 
SHUSTER, BENJAMIN HARRISON 
SKILLERN, S. R., JR. 
SLOANE, HENRY O. 
SpAETH, EDMUND B. 
SPENCER, W. H. 
STILES, Cuas. M. 
Stout, PuHivip S. 
TAsSsMAN, Isaac S. 
TUCKER, GABRIEL 
WAGERS, ARTHUR ]. 
WEINSTEIN, M. A 
WHELAN, G. L. 
WILLIAMS, Horace | 


ZENTMAYER, WILLIAM....Suite 803, S. 


5908 Greene St., Germantown, AL] 
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1924 Pine St., Op. 
2006 Walnut St., Op. 
230 S. 21st St., Op. 
2045 Chestnut St., Op. 
1705 Walnut St., Op. 
Physicians Bldg., Op. 
1930 Chestnut St., Op. 
1724 Spruce St., IALR 
1930 Chestnut St., ALR 
1734 Pine St., ALR 
1717 Pine St., Op. 
1930 Chestnut St., Op. 
1830 S. Rittenhouse Sq., ALR 
1130 Spruce St., ( yp. 
269 S. 19th St., ALR 
Medical Arts Bldg., ¢ p. 
326 S. 19th St., B 
1429 Spruce St., AL 
1309 Spruce St., AL 
2100 Walnut St., AL 


7~ 7 


~ 4£e 


KK. Cor. 20th & Chestnut, Op. 


PITTSBURGH 


BERNATZ, C. F 
Bian, W. W. 
Carson, W. E. 
Conway, JoHN M. 
CuRRY, GLENDON E. 
Day, KENNETH M.... 
Day, Ewinc W... 
FIscHER, N. ARTHUR 
Gross, JuLius E. 
GUERINOT, A. J. 
HAGEMANN, JOHN A. 
Hampsey, A. R.............. 
HECKEL, Epwarp B...... 
JAQuIsH, CHARLEs J. 
JENNINGS, Cuas. W. 
KNEEDLER, G. C. 
KREBS, ADOLPH 
Linn, J. G. 
McCreapy, J. Homer 
McKee, GEorGE J... 
MAcLACHLIN, A. A 
MarKEL, J. CLYDE 
MARSHALL, WATSON. 
MEANoR, Wo. C...... 


PATTERSON, ELLEN J........ ei aaa a 


8030 Jenkins Arcade Bld; * 


Park Bldg., Op. 
121 University PL, Op. 
Jenkins Arcade Bldg., Op. 
5151 Jenkins Arcade, ALK 
Westinghouse Bldg., Op. 
121 University Pl., ALR 
121 University Pl., OALR 
623 Union Trust Bldg., ALR 
g., ALR 
604 Westinghouse Bldg., OALR 
Highland Bldg., ALR 
806 May Bldg., ALR 
..Jenkins Arcade Bldg., Op. 
904 Westinghouse Bldg., ALR 
Highland Bldg., Op. 
Professional Bldg., ALR 


Jenkins Arcade Bldg., Op. 
7026 Jenkins Arcade Bldg., Op. 
121 University PL, ALR 
Westinghouse Bldg., ALR 
May Bldg., ALR 
.Westinghouse Bldg., Op 
121 University Pl., ALR 


....619 Westinghouse Bldg., Op. 
i esildahiaceial 121 University Pl., ALR 





{Pa.] 


PLUMER, 
SEEGMAN, 
SHUMAN, G. H. 

SIMPSON, JOULN Ret 


JouN S. 
SIMON 


SMITH, STANLEY 
STIEREN, IE 

StuRM, S. A 

Paynor, M. ¢ 

Piorre, H. J 

Popp, GROVER CLEVELAND 
[URNER, H. H. 
Wetsser, FE. A 

Yost, WALTER MILTON 
Posey, We. C, 


Hlicu, Is \¢ h} 
LANDIS, JAMEs I 
RiopE, SOLON L 
STOCKLER, J. A 


McALuisTer, J. ( 


Yost, WALTER M 


WEINBERGER, NELSON S 
Corser, J. B 

CurTIN, EUGENE A 
SULLIVAN, J. J., JR 


Wintrams, M. M. 


Becker, H. M. 

BALL, MICHAEL \ 
McCuLLouGH, CLARENCI 
McKENNAN, JAMES W. 


McMurray, J. B. 


STAHLMAN, FRED C............. 


Lions OF 


MEMBERS 


121 U 


niversity P1., 
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( p. 


Medical Bldg., ALR 
Park Bldg., Op. 
$25 Highland Bldg., ALK 
121 University P1., Op. 
626 Union Trust Bldg., ( p. 
7036 Jenkins Arcade Bldg., Op. 
May Bldg., Op. 
8075 Jenkins Arcade Bldg., Op 
Jenkins Arcade Bldg., ALR 
9O2 Professional DBldg., yp. 
8060 May Bldg., Op. 
Westinghouse Bldg., Op. 
RADNOR 
( yp 
READING 
326 N. 3th St., ALR 
517 Walnut St., ALR 
238 N. 6th St., OALR 
332 N. 5th St., OALR 
RIDGWAY 
10 S. Mill St., AL 
ROCHESTER 
Peoples Bank Bldg., Op. 
SAYRI 
Robert Packer Hospital, OALR 
SCRANTON 
345 Wyoming Ave., Op. 
703 Connell Bldg., OALR 
228 Scranton Life Bldg., ALR 
Medical Arts Bldg., Op. 
SUNBURY 
49 S. 4th St., OALR 
WARREN 
316 Hazel St., OALR 
WASHINGTON 
Joseru Washington Trust bldg., ALR 
514 W ashington Trust Bldg., Op. 
Washington Trust Bldg., OALR 
W AYNESBURG 
I RT ES Commercial Bldg., OALR 
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BucKMAN, E. U. 
CARR, GEORGE W. 
KISTLER, O. F. 
McLAUGHLIN, P. A. 
MARSDEN, W. C. 
Scuarrert, N. L 


nock, HERMAN FF. W 


I ACKLER, CHAS. L 
KLINEDINST, JOHN FRED 


Jacony, D. P. A. 


ADAMS, FRANK M. 
BoLotow, NATHAN A 
Capron, F. P. 
Harvey, N. D. 

LeeEcH, J. W..... 
MEssINGER, H. C. 
Muncy, Wo. M.... 
Porter, L. B......... 
SHarP, Benj. S......... 


TINGLEY, Lou1sa PAINE................ 


W. 


KoOLLOcCK, C. 


TOWNSEND, JOHN FERRARS 


CARPENTER, FE. W. 
MAULDIN, L. O. 


Gray, E. B. 


FARNSWORTH, M. A. 


DEAN, ARTHUR CLARK 


GEOGRAPHIC 


WILKES-BARRE 

70S. Franklin 
54S. Franklin 
43 N. Franklin 
S. Washington 


71 


St 
St 
St 


mee 





J OALR 
,OALR 
»Op.AR 


OALKR 


64 N. Franklin St., ALR 


59'S. Washington 


WILLIAMSPORT 


HO Pine 

YORK 
11 ke. Market 
220 be (seoree 


RHODE ISLAND 


NEWPORT 
106 Touro 


PROVIDENCI 


122 Waterman 5 


108 Waterman 
LIS Angell 
112 Waterman 
369 Broad 
210 Angell 
162 Angell 
..199 Thayer 
ali 339 Thayer 


SOUTH CAROLINA 


CHARLESTON 


S6 Wentworth ! 


85 Wentworth 


GREENVILLE 
IX, North 


Chamber of Commerce Bl 


SPARTANBURG 


909 Montgomery Bldg., 


SOUTH DAKOTA 


CHAMBERLAIN 


HOT SPRINGS 


171 Westminster St., 


St.,. OALR 
St., ALR 
St., ALK 
St., Op.oA 
St., Op. AL 
St., ALR 
St., ALR 
St., OALR 
St., OALR 
St., OALR 
St., Op. 
St., OALR 
St., OALR 
St., OALR 
St Op. 
St., OALR 
St., OALI 
St., | UR 


lo 
“s? 


Chamberlain Sanitarium and Hospital, 


OALR 


Hot Springs Clinic, ALR 
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I1URON 
(GROSVENOTM | N 366 Dakota \ve. So., OALR 
MITCHELI 
ore, be. \ 101 First Nat'l Bank Blde., O.ALK 
RAPID CITY 
Warns, Josevi Mary (OAL 
SIOUX FALLS 
(GREGG, JoUN |} 612 Security Natl Bank Bldg., OI Ix 
INMELLER, S. UN Sioux Falls Clinic, OALR 
WATERTOWN 
| \ | ()AI Ix 
YANKTON 
Hour, Ju Clinic Blde., OALR 
TENNESSEE 
CHATTANOOGA 
HIACKNEY, | J 630 Volunteer Bldg., OALR 
HloGsmeap, |. M 602 Georgia Ave., OALR 
LAWWILL, STEWART Medical Arts Bldg., OALR 
STEELE, WILLARD Provident Bldg., OALR 
DYERSBURG 
BREWER, JOHN D Baird Brewer General Hospital, OALR 
JACKSON 
Dancy, ALEXANDER B.... .......First National Bank Bldg., OALR 
JOHNSON CITY 
Jones, U.G Corner Market and Boone Sts., ALR 
KNOXVILLE 
KINCAID, J. H 421 W. Church Ave., OALR 
Porrer, W. W Medical Bldg., OALR 
REAVES, ROBERT G 422 W. Cumberland Ave., OALR 
MEMPHIS 
ANTHONY, DANIEL HARBERT 1720 Exchange Bldg., Op. 
BLASSINGAME, C. D. Physicians and Surgeons Bldg., ALR 
Brur, |. B. Columbian Mutual Tower Bldg., OALR 
ELLETT, E. C exchange Bldg., Op. 
I-ARRINGTON, P.M. Phys. and Surg. Bldg., ALR 
Harris, J. Harney Medical Arts Bldg., ALR 
HuGues, J. A Sterick Bldg., OALR 
Levy, Louis 1052 Madison Ave., ALR 
Lewis, A. C Exchange Bldg., OALR 
Lewis, PHILIP MERIWETHER ...Exchange Bldg., OALR 
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McKinney, R. 
Murnor, H. F. 

PAYNE, VirGit LeRoy 
QuaALus, HARLEY W. 
RYCHENER, Raupu O. 
SELIGSTEIN, MILTON J. 
Suea, J. J. 

Simpson, W. LIKELY 
STANFORD, J. B. 
Stinson, Wa. Davip 


WATKINS, Epwin DIAL 


Bryan, James Lesiu 
CuLtom, M. M. 
Ezewi, H. C. 

Hasty, F. E 
KENNON, W. G. 


WARNER, Ropert JA) 


CRUME, JOHN Jas. 


DUNCAN, RoBERT AUSTIN 


STREIT, AuGusT J. 


BoERNER, Morris H. 
HILGARTNER, H. L. 
Key, SAM N. 


SCHULZE, E. C. 


ANDERSON, W. B.......... 


Stroup, EpwaArpD 


CARPENTER, E. R. 
Cary, E. H 

DecHeRD, H. B. 
McLaurin, J. G. 


McReEyNoLps, JOHN O. 
Newton, F. H.. 
NeEtson, Leo A.. 
ahs 
SS Ea een err Medical Arts Bldg., ALR 


GEOGRAPHIC 


899 Madison 


\ve 


Bank of Commerce Dldg., 


lle 





n., Pex. | 


ALE 
COALR 


1O1S Madison Ave., ALR 
Exchange Bldg., OALR 
1720 Exchange Bldg., Op 
SO1 Union and Planters Bank Bldg., OALR 
1018 Madison Ave., ALR 
Phys. and Surg. Bldg., ALR 
1052 Madison Ave., OALR 
805 Medical \rts Bldg., \] hR 
1412 Exchange Bldg, OALR 
NASHVILLE 
919 Bennie-Dillon Bldg, OAL 
1119 Bennie-Dillon Bldg., OALR 
228 Doctors Bldg ES \] IX 
Medical Arts Bldg., ALR 
Doctors Bldg., OALR 
Doctors Bldg., Op. 
TEXAS 
\MARILLO 
320 Amarillo Bldg., ALR 
339 Amarillo Bldg., ALK 


S11 


AUSTIN 


Norwood | 
209 Norwood | 
Norwood | 


{ 
~ 


’ 

y 
’ 
, 
rade 


BEEVILLI 


Beasley Bldg 


BROW N WOOD 


Medical Arts Hospital, 


CORPUS CHRISTI 


ld 
ldg., 
ld 


Ss"? 


Fisk Bidg., ALR 


JOALR 
Op. 


OALR 


SOALR 


OALR 


_Medical Professional Bldg., ALR 
DALLAS 
3805 Bowser Ave., OALR 
Medical Arts Bldg., OALR 
1515 Medical Arts Bldg., OALR 
Medical Arts Bldg., OALR 
907 Mercantile Bank Bldg., OALR 
907 Mercantile Bank Bldg., OALR 
4105 Live Oak St., ALR 
907 Mercantile Bank Bldg., OALR 
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EL PASO 
IrnVIN, EenGar H 903 First Nat'l Bank Bldg., OALR 
SCHUSTER, FRANK I 200 N. Mesa Ave., OALR 
SCHUSTER, S. A. lirst Nat'l Bank Bldg., ALR 
FORT WORTH 
(GOODMAN, Tomas L Medical Arts Bldg., ALR 
(;OUGH, Roy H. \ledical Arts Bldg, OALR 
Llowarp, Epwarp L $105 Medical Arts Bldg., OALR 
| CKSON, ATRAS | \edical \rts Bldg., ( yp. 
RICHARDSON, JAMES JOSEPH Cook Hosp. and Beall Clinic, ALR 
SCHENCK, ( Pp Medical Arts Bldg., O \LR 
Warwick, Haronp L.. 913 Medical Arts Bldg., ALR 
GREENVILLI 
Warp, James W exchange Bank Bldg., ALR 
HOUSTON 
Copy, ¢ DE C., JR 1304 Walker Ave., ALR 
Dairy, Lours 1117 Medical Arts Bldg., OALKR 
DaiLy, Ray K. 1117 Medical Arts Bldg., OALR 
1 dre DN, J s. Medical Arts Bldg., \LR 
loster, J. H 1304 Walker Ave., ALR 
GOaR, EVERETT LOGAN 1300 Walker Ave., Op. 
(GRIFFEY, Epwarp \\ 1300 Walker Ave., ALR 
HADEN, HENry C. 1914 Travis St., Op. 
ISRAEL, NORMA E. 2001 Niels Esperon Bldg., OALR 
ISRAEL, SIDNEY 2001 Niels Esperon Bldg., ALR 
Locuer, Lyie J 1304 Walker Ave., ALR 
RALSTON, WALLACI 1300 Walker Ave., Op. 
LONGVIEW 
Ilurst, V. Reeves 107 FE. Methvin St., OALR 
LUBBOCK 
MALONE, F. B. Lubbock Sanitarium, ALR 
SAN ANGELO 
Winpuam, Ropert Epwarp 234 W. Beauregard Blvd., OALR 
SAN \NTONIO, 
\rKINsSOoN, D. T 827 Medical Arts Bldg., OALR 
BurLESON, J. HH. 1034 Nix Professional Bldg., OALR 
GILL, Wa. Davis 323 Medical Arts Bldg., OALR 
ParRIsu, Roperr | Medical Arts Bldg., ALR 
ROSEBROUGH, FRANK TLENRY Moore Bldg., Op. 


TEMPLE 


McDavittr, BertHa SCHENCK STECKER 


Woodson Eye, Ear, Nose and Throat Hospital, 


\LR 
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McRryNoups, G. S Professional Bldg., \LR 
Woopson, BURBANK I’. 
Woodson Eye, Ear, Nose and Throat Hospital, OALR 
TEXARKANA 
FuLLer, T. E. Texarkana Nat'l Bank Bldge., OALR 
rURTLE CREEK 
Hunter, Jas. F. 536 Penn Ave., ALR 
TYLER 
VAUGHN, E. H. Citizens Nat'l Bank Bldg., OALR 
WACO 
AYNESWworTH, H. T. Medical Arts Bldg., OALR 
SPENCER, SHELBY CRUTHIRDS Professional Bldg., Op. 
UTAH 
OGDEN 
HETZEL, C. C. Eeeles Bldg., OALR 
PROVO 
MERRILL, H. G 35 East 2nd South St., OALR 
SALT LAKE CITY 
DoNnoueErR, Wo. D. Boston Bldg., OALR 
HAMPTON, ROBERT R. 804 Boston Bldg., ALR 
Le Compete, FE. D. 627 Boston Bldg., OALR 
NEHER, Epwin MANSON Boston Bldg., Op. 
Smitu, Wm. LEROY Medical Arts Bldg., Op. 

- STAUFFER, [RED Medical Arts Bldg., OALR 
WHITE, VIVIAN P. I<zra Thompson Bldg., ALR 
VERMONT 
BARRE 

Jarvis, De Forest C. Quarry Bank Bildg., ALR 
BURLINGTON 
ARNOLD, FRANCIS J. 182 Pearl St., OALR 
RUTLAND 
MARSHALL, GEORGE GUERIN Gryphon Bldg., OALR 
VIRGINIA 
HARRISONBURG 
PRESTON, HENRY G...... .....Professional Bldg., ALR 





[Va., Wasl LIST OF MEMI 


RICIIMOND 


GATEWoop, FE. T. 
Hirt, EMory 


HuGHEs, T. E 
MILLER, CLIFTON MM. 





JERS 


wn 
on 


’rofessional Bldg.., \LR 

Professional Bldg., Op. 

1000 W. Grace St., ALR 
Stuart Circle Hospital, OALR 


ROANOKE 
GARRETT, J. R. Mt. Trust Bldg., OALR 
(GILL, Ie (; Box $71. ALR 
HAMLIN, FRED EUGEN! Medical Arts Bldg., ALR 
STONE, Harry B Medical Arts Bldg., ALR 
Younc, CHARLES A Medical Arts Bldg., Op. 
UNIVERSITY 
\Vi RD, FLETCHER DRUMMOND Box 162, ALR 
WINCHESTER 
McGuire, H. H 105 N. Braddock St., OALR 
WASHINGTON 
BELLINGHAM 
be , SPENCER S. Bellingham Nat'l Bank Bldge., ALR 
VAN KirkK, FRANK J Bellingham Nat'l Bank Bldg., OALR 
EVERETT 
Murpuy, ALnert B. 2830 Grand Ave., ALR 
LONGVIEW 
RT Joun J \LR 
SEATTLE 
\DAMS, FRED’kK W, coosevelt Clinic, 1114 Boylston Ave., OALR 
Beit, Witt Orto 1431 Medical-Dental Bldg., Op. 
CHase, E. FRANK 1008 Cobb Bldg., OALR 
DowLineG, J. T 1115 Terry, OALR 
HARTER, Joun Howarp Stimson Bldg., ALR 
HorrMan, W. F..... S17 Summit Ave., Op. 
mec Ot, L.. 1s... S17 Summit Ave., Op. 
SEELYE, W. K 1215 Fourth Ave., OALR 
SHANNON, C. W. 1215 Fourth Ave., Op. 
STILLSON, H.. Seabord Bldg., OALR 
WURDEMANN, H. V. 320 Stimson Bldg., Op. 
SPOKANE 
Copp, ALpHonso N. Paulsen Med. and Dental Bldg., ALR 
Rorr, O. M. Paulsen Med. and Dental Bldg., OALR 
SMITH, CARROLL L. Paulsen Med. and Dental Bldg., OALR 
VEASEY, C. A., Sr. Paulsen Med. and Dental Bldg., OALR 
VeEASEY, C. A., Jr. Paulsen Med. and Dental Bldg., OALR 
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CAMERON, Wo. G 
Davies, J. S. 
Howe, A. W. 
Paul, Wm. C. 


GOWEN, GEORGE ROBERT 


ST. Crair, C. T. 
Jounson, H. R... 
Moore, T. W. 
Wyuir, C. B... 


SCHIEFELBEIN, HARRY 


FAwceTT, I 

Jones, EpbmMuNp Lioyp 
TOMASSENE, R. A. 
ZUBAK, MATTHEW F. 


Brooks, E. H. 


Rector, A. E.. 
PAYNE, A. L. 
Forsom, W. H. 


ComEE, W. C... 
NADEAU, E. G. .. 


PEMBER, AuBREY, H.... 


ASHLEY, T. W........... 


GEOGRAPHIC 


[Wash., 


TACOMA 
Rhodes Medical Arts 
Medical Arts 
Medical Arts 
Khodes Medical Arts 


« 
« 
< 


y 
y 
y 
y 


WALLA WALLA 
306 Baker Blde., 


WEST VIRGINIA 


BLUEFIELD 


Corner Bland 


FAIRMONT 
Masonic Temple, 


HUNTINGTON 


1050 Fifth Ave., 


MORGANTOWN 
269 High St., 


Wi L¢ H 


Stevens Clinic Hospital, 


WHEELING 


75 Twelfth St., 


Wheeling Clinic, 
Wheeling Bank and Trust Bldg., 
Citizens Mutual Trust Bldg., 
WISCONSIN 
APPLETON 
108 \W. ¢ ollege Ave., 
112 W. College Ave., 
EAU CLAIRE 
Union Nat'l Bank Bldg., 


FOND DU LAC 


11 N. Main St., 


GREEN PAY 


Northern Bldg., 
Bellin Bldg., 


JANESVILLE 


500 W. Milwaukee St., 


KENOSHA 


5711 Eighth Ave., 


W. \ 


s 


st? 


Bld 
Bldg., 
Bld 
Bld 


) 


and Ramsey Sts., 


\merican Bldg., 





a., Wis.] 
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VAL 


VAT. 


VAL 
VAL 
IAL 
IAL 
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VAL 
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VAL 


VAL 
VIAL 
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Wi LIST OF MEMBERS 


LA CROSSI 


DOUGLAS, FREDERICK ALEXANDER 303 State Bank Bldg 
SmitH, D. § State Bank Dldg., 


MADISON 


f° 9 





Davis, fF. A 224 W. Washington Ave., OALR 
\NDREWs, M. P 926 S. 8th St., OALR 
SCHNECK, NATHAN $15 S. 8th St., ALR 
MARINETTE 
May, J. \ 1703 Main St., OALR 
MARSILFIELD 
Corrs, LyMAN ALDEN Marshfield Clinic, OALR 
MILWAUKEE 
Breese, C. S 120 k-. Wisconsin Ave., Op. 
CHAPMAN, V. UA 312 KE. Wisconsin Ave., OALR 
GORDON, J. S $25 Ik. Wisconsin Ave., OALR 
(GROVE, W. | 324 E. Wisconsin Ave., OALR 
HAESSLER, F. HERBER1 120 I. Wisconsin Ave., Op. 
Heres, Harry J 204 Wisconsin Ave., OALR 
Hiccins, S. G 120 E. Wisconsin Ave., OALR 
Hirz, H. B $25 EE. Wisconsin Ave., ALR 
McCormick, THOMAS | Wells Bldg., ALR 
Marks, JULIAN BARNETI 735 N. Water St., ALR 
Munsow, J. FE 231 W. Wisconsin Ave., OALR 
Rick, R. H 331 Grove St., OALR 
RYAN, Ep. R. 4/35 N. Water St.. ¢ yp. 
SprRoULE, Raueu DP Gioldsmith Bldg., OALR 
Tomes, Ek. H 110 E. Wisconsin Ave., ALR 
RACINI 
HouMeEs, BENJAMIN H $35 Baker Blk., ALR 
SETTLE ROYGAN 
NEUMANN, Wn. H 1005 N. 8th St., OALR 
SUPERIOR 
llovpe, A. G Board of Trade Bldg., OALR 
Myers, ELMER A. 107 Board of Trade Bldg., OALR 
SMITH, R. ¢ Board of Trade Bldg., OALR 
WAUSAU 
SCHLEGEL, HERMAN T. 501 Third St.,. OALR 


W HITEHALI 


Simons, NEAL S. MacCornack Clinic, ALR 





Beck, FREDERICK L. 
STRADER, GEORGE L. 


Jounson, LINDSAY 


Brown, W. Harotp 


BoucuHer, R. B. 


Morton J. 


NEYS, 


McDiarmin, TH. Ontver 


CuipMAN, L. D. V. 


CUNNINGHAM, ALLAN |] 


ARRELL, W. 


MACFARLANE, P. B. 


BRIANT, THoMAS Ernest, Colbeck Clinic 


FRASER, W. G. 


a 


GEOGRAPHI | Wyo \irn 
WYOMING 
CHEYENNE 
1OS Elynds Blde., 
1OS Tlynds Bldg 
AFRICA 
NATAL 
DURBAN 
Britannia Bidg., West St. 
CANADA 
ALBERTA 


EDMONTON 


Bank of Montreal Bldg., 


BRITISH COLUMBIA 


VANCOUVER 


414 


VICTORIA 


100 Jones Block, 


MANITOBA 
BRANDON 
35 Clement 
NEW BRUNSWICK 
ST. TOHN 
$2 ( oburg st 


NOVA SCOTIA 


HALIFAX 


200 Barrington St., 


ONTARIO 


HAMILTON 
317 Main St., I 
\e dical 

WELLAND 


Bldg., 


OTTAWA 
Medical Arts Bldg. 


Birks Bldg., 


Dik ‘ 


Arts Bldg 


( 


23 Division St., 


o 





anada 


\LK 
ALK 


IALR 


IALR 


IAL 


IALK 


IALK 


IAL 
VALR 


\LR 


IALR 
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PETERBOROUGH 


BUCHANAN, NorRMAN J), 179 Water St., OALR 


PORON TO 


CAMPBELL, A. A 86 Bloor St. W., ALR 
Davies, T. A 578 Sherborne St., OALR 
GOLDSMITH, PERRY G. Medical Arts Bldg., ALR 
Pins. €. E 160 Bloor St., W., Op. 
MceCunntocu, Ropert J. 2 Medical Arts Bldg., OALR 
\IECGREGOR, GREGOR Wo 170 St. George St., ALR 
MecKketvrey, A. D 160 Lloor St. W., ALR 
PENTECOST, R. S 184 Bloor St., OALR 
Rispon, EK. I Medical Arts Blde., ALR 
SEBERT, |... J. Medical Arts Bldg., Op. 
Wrieut, WALTER WALKER Medical Arts Bldg., Op. 
QUEBEC 


MON TREAT 


BALLON, D. H 1471 Crescent St., ALR 
BIRKETT, H. S 1190 Mountain St., ALR 
Bousovuer, P. | 66 Sherbrooke St., W., OALR 
Hopce, GEORGE E. \fedical Arts Bldg., ALR 
Hutrcuison, Keitrn © 1509 Sherbrooke St. W., ALR 
LASSALLE, ALBER1 3439 St. Denis St., OALR 
LuNpbon, A. E. 1501 Crescent St., ALR 
McKee, S. HANrorpb 1528 Crescent St., Op. 
\MICNALLY, Wa. JAMES The Linton Apartments, ALK 
MacMinian, J. A 1410 Stanley St., Op. 
Ramsey, G.S 1496 Mountain St., Op 
Rocers, J. T Medical Arts Bldg., ALR 
ROSENBAUM, J. 1396 St. Catherine St. W., Op 
Write, EK. HAMILTON 1610 Sherbrooke St. W., ALR 
CZECHO-SLOVAKIA 


PRAGUE 


ILSCHNIG, ANTON l‘erdinandstrasse, 10 


ENGLAND 


LONDON 
DUNDAS-GRANT, SiR JAMES 148 Harley St.,W.1 
euniorr, Lr.-Cor, R. H., 54 Welbeck St., Cavendish Sq., W. 
GkAveEs, Bastt....11 Devonshire Place, Upper Wimpole St., W. 1 


KIRKPATRICK, Lt.-CoLt. HENRY 54 Welbeck St., W. 1. 
LAwrorp, J. B. Sagamore New Road, Ashtead, Surrey 
LISTER, SiR WILLIAM T. 24 Devonshire PI, W. 1 


TILLEY, HERBERT University College Hospital 





GEOGRAPHIC | Holland, Hungary 


Scotland, Switzerland 


HOLLAND 


LEIDEN 
PRoF. | Rijnsburgerweg 6.\ 
e d ~ Pent 


VAN DER HOoEVE, 
HUNGARY 
BUDAPES1 
Grosz, Pror. Dr. Emit pi VIII Maria, V. 39, ALR 


SCOTLAND 


GLASGOW 
GRAY, ALBERT -\ 


SWITZERLAND 


ZURICIHI 


N AGAR, PROF. a l‘rerestrasse 20 
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